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Here comes the 
only one 
of its kind! 


an exclusive from OLDSMOBILE 


You can lift the hood of any other car in America . . , but you'll never 
see the kind of engine the 1963 Oldsmobile JETFIRE carries back of 
its stylish grille. It's the aluminum Turbo-Rocket V-8—the only fluid: 
injected, turbocharged engine ever to power a production auto- 
mobile! On top of that, JETFIRE boasts foam-padded bucket seats. 
A sporty control console. Plus a rakish look and road-sure maneu- 
verability that label it pure sports car from tip to taillights! Slide into 
a JETFIRE today and find out what “one of a kind” really means! 
Oldsmobile Division « General Motors Corporation. 


a Extra” about owning an OLDSMOBILE! 


There's ‘'Somet'! 
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Was here is right. Goodyear Xtra-Grip pulls through 
the mud and snow that leave ordinary truck tires slip- 
ping and spinning. That's because the Hi-Miler Xtra- 
Grip truck tire delivers up to 35% MORE TRACTION 
than conventional tires. Truly, this is a safety-first tire. 
On rain-slick streets or back roads—in ice, snow, slush, 
mud —there are rugged, deep-biting lugs — more grip- 


A GOODYEAR 
XTRA-GRIP 


Y TRUCK TIRE 


ping edges—to get you going, and stop you safely. 


Xtra-Grip tires give you extra mileage, too. Up to 
40% MORE MILEAGE than the regulars, because they 
put more rubber on the road — rubber made of special 
extra-tough compounds. So for more traction — more 
mileage—get Xtra-Grip. Today. See your Goodyear Dealer 
or Goodyear Service Store. Goodyear, Akron 16, Ohio. 


ANOTHER REASON WHY: MORE TONS ARE HAULED ON GOODYEAR TRUCK TIRES THAN ON ANY OTHER KIND 


GOODFYEAR 


ewer Ponular Science == 


Robert P. Crossley 
Editor 
Franx Rowsome Jr. Howanrp Jensen 
Managing Editor Art Director 

Assistant Managing Editors Boating Editor Art Editors 
Kendall W. Gondwyn Jim Roe Herbert Anthony 

rt P. Stevenson Home W. Editor Harry Samuels 
Senior Editor Sheldon M. Gallager Associate Art Editor 
Alden P. Armasnac West Coast Editor Aichard J, Meyer 
Everett it. Ortmer Walley 8 Graweld 
Automobile Editor Associate Editors in, Kenneth Buddington 
Devon Francis Frank Dorr, Hetbert O; Johansen Art Production Manager 
Electronics and Technical Editor Alex Markovich, Joan Steen Henry W, Kesmirowsss 
Hubert Luckett Ruth raphy 
Photography Editor Editorial Assistants wows ngs (Chie) 
Robert L. Hering Rosa Lee Beeland (Chief), Anna Dallas Robert D, Borst 


Burhara Weisheit, Dorothy’ Zalle 


November Veal SPACE AND AVIATION 
1962 Behold the Trigible! - 60 
A miracle? aight Up or D 


Maybe—but 
one that 


doctors have 
Tong dreamed Ty 


Jet Pack for Astronauts « 85 
‘CARS AND DRIVING 


ps {J the Car Ford Wouldn't Make Here 64 
wory of how Mustang—a V-4 for Fun + 66 


Knowles, 12, 


shebap r iooes F-85 Grows as Ramblers Shrink + 68 
wand got it 5 Caddy’s New Engine - 88 


back, Page 71. 
RL ne SDENCEIANO: MIVENTIONS 
inSebee oth Pleated Roof for Indoor Stadium + 84 
line? Page 66. Now: Tune In Radar on TV - 86 
Big Eye to Spy On the Sun + 96 
|-Foot Man-Carrying Ocean Liner + 101 


Shaping Metal with Dynamite - 106 


BOATING 

Preview of 1963 Outboards + 110 

Act Now—Boat Earlier + 115 

Fall Is the Time to Paint a Boat « 118 
What's New in Boating - 120 

Blinker Buoy to Mark Mooring « 144 
SPECIAL REPORTS 

60-Knot Hydrofoil Goes Whoosh! + 55 


The Boy Who Got His Arm Back « 71 


$100,000 and a 100-year-old idea 
give Aereon III its lift. Page 60. Scrub Team in the Sky - 94 


2 POPULAR SCIENCE NOVEMBER 1962 Copyright © 1962 by Popular Science Publishing Co., Inc, All rights reserved 


nes I 


HOME AND SHOP 
What's New in Tools + 122 
Electroplating in Your Shop + 124 
Fun with New “Rainbow” Plastic + 134 
An “Island” Shop Bench + 148 
Winter Workshop Projects: 
Hardboard Gossip Bench + 156 
Animated Elephant Bank + 158 
A Sturdy Bed for Dolls + 159 
Two Household Gongs + 160 
Stand for a Bench Tool + 161 
Display Case + 174 
“Rainbow” Xmas Projects + 176 


ELECTRONICS 
What's New in Electronics + 123 
A Speed Control for Tools + 140 
PHOTOGRAPHY 

What's New in Photography + 121 
Slide-Projector End Table + 131 


AUTO REPAIRS 
Hints from the Model Garage + 44 
Gus Tackles a Noisy Problem > 168 


PICTURE NEWS 
New for Fire Fighters + 82 
Bug to Land Us on the Moon + 83 


8 Minutes on Borrowed Air + 104 


SHORT CUTS AND TIPS 
5 Tips for t 9 
Crown on Sander Holds Belt + 1 
Rotary Cabinet for Storage + 162 


EVERY MONTH 
PS Readers Talk Back + 4 
° ci +2: 


it Report + 48 

90, 60, and 30 Years Ago in PS + 50 
I'd Like to See Them Make + 70 
New Ideas from the Inventors + 91 
Wordless Workshop + 146 

Shop Talk + 155 


a4 “EP Printed in U.S.A. 


the best money 
you Can spend on your car 


HASTINGS PISTON RINGS 


Stop Oi! Pumping 
Get new car power and 
performance from your 
present car with Hast- 
ings Piston Rings . 
motor-engineered exclu- 
sively for replacement. 
Your Hastings re-ring 
Job will pay for itself in 
‘il and gas savings! 


HASTINGS OIL FILTERS 


Keep Oil Clean 
The only filter made with 
DENSITE—a super-fil- 
tering material that keeps 
oil visibly clean and free 
of abrasives from one 
filter change to the next. 
Hastings is your best 
bet, too, in air, diesel 
fuel and gasoline filters, 


CASITE ADDITIVES 
Make Your Car Run Better 
Tune-Up trees sticky valves, rings, 
$1.25. Motor Honey quiets engines, 
$1.30. 3-C stops hydraulic lifter 
noises, $1.50. Smooth-Seal stops 
transmission leaks, jerks and jars, 
$1.95. Leak-Stop stops cooling system leaks, $1.00. 
Stop-Rust inhibits rust and neutralizes acids, $1.00. 
Results guaranteed or double-your-money-back. 


Ask Your Service Man for Hastings Products 


HasT! 
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PS readers 


Space Questions 
Bring Answers 

T have read your fine 
article “ ‘Stupid’ Ques- 
tions About Space” 
[Aug,, p. 48] and I'd 
like to give my answer 
to one question: How 
come the heat problem arises only upon re- 
turn to earth? 

Retrorockets for slowing a capsule out of 
orbit knock down its speed by only about five 
percent, so it starts re-entering the atmosphere 
at a 17,000-m.p.h. clip. Although continuously 
slowed by friction (not steadily accelerating, as 
you say), it is still ripping along—in the 50- 
down to 20-mile altitude range—many times as 
fast against terrific frictional force as it was 
previously traveling upward on its way through 
this same region. The rising rocket gains most 
of its speed in the nearly airless region above 
50 miles high; the returning rocket loses most 
of its speed below that level. 

C. R. RENN1son, Chicago. 


.. . Add to your answer on how they steer a 
rocket: Jets on the outside of the capsule shoot 
out steam to guide and control the rocket. 
Thought you might like to know this for your 
next flight. 

Pur Ssurn, New Britain, Conn. 


« « « The question-and-answer piece on 
rockets and space was a honey. It brought to 
mind a wonderful sentence written by Alfred 
North Whitehead, the famous philosopher: 
“The ‘silly question’ is the first intimation of 
some totally new development.” 

Joux Wurre, NYC. 


High Cost of Doomsday 
Congratulations on “Man’s Last Blast” [Sept., 
p. 111]. It should be possible to construct a 
shelter against the doomsday bomb. It would 
need thermal insulation to keep out the heat, 
sealing to keep out the carbon monoxide from 
the fire, and equipment to remove carbon di- 
oxide and replace oxygen from the air. Such 
a shelter, described in Civil Defense—1961 
(U.S. Government Printing Office, Washington 
25, D.C., $1.75), can hold 100-200, withstand 
a blast overpressure of 35-Ib, per square inch, 
and has a radiation-protection factor of 10,000. 
‘That means that a one-million-roentgen dose of 
radiation caused by the sodium-wrapped 20,- 
000-megaton bomb would be reduced to 100 
roentgens—not enough to cause fatalities. Cost 
of the shelter would vary from $103 to $163 
per person, depending on fixtures and number 
of shelters built. That's a high price to equip 
the whole U.S.A., but a worthwhile investment 

in case of nuclear war. 
Dav W. Jounstox, Washington, D.C, 


. ++ Martin Mann's idea that simultaneous 
blasts near the poles might tip the earth's axis 
and move the earth into a new orbit was first 
put into writing by Jules Verne in his story of 
the purchase of the North Pole, That was in 


the 1800s, 
M. J. Zemarnis, Cheltenham, Pa, 


Howls from the Hams 
While reading “How to Track Down TV 
Interference” [Aug., p. 121], I came to the con- 


AAI. 


clusion that you have something against us 
hams. In the discussion on methods of tracking 
down an offending signal, you threw a number 
of types of signals under the classification “ 

gal transmission.” 
While it is true that ham and other signals 
CONTINUED 
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Will a machine take your job away? 
Not if you're a La Salle-trained man! 


\vromanion is now displacing increasing thousands 
2X of workers every year. High government of8- 
rogard this trend as the greatest threat to 
Scaploytonnt in th period jot choad 
anon be replaced by a machine? I you have 
po special kmowiodge or skills, your job could be 
the next to go. Why walt for this to happen? 


‘An Approved Correspondence Institution # 417 Sevth Dearborn St, Depl.11-004, Chienge 
Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: 
Accounrine (Cltew fer Potce Officers TRAFFIC AND saute Wien scwoot 
oO Clit Eel tw Tuawirortarion ‘SclesManogement _[]Wigh Schoo! Diploma 
with CPA Training Di Lew for Tru Officers C Complete Traffic ond O Seles Training OD Commercial Course 
ew usintss MANAG ERENT Trompertaion Tecamicat courses Seeeal Coon” 
So. See” ome EES ee 
Tlacdiing Mocedure Bese Maney TD Tronspertation ‘AirCondioning Cl Machine Shor 
Comrellerhip ErAdvertuingend Sols C)Cowicaton Raterend Ci Diem! ene! Aetnt 
Cera'tcnieg pod ‘te Cretan Fipecetaes 
Ciedern Crredecon Manegeeent” C)Tromporttion Agency C1 Welding Ey dceountag 
aia FeSO Dbesiness ‘ond Services Dieter Tuneup Glew 
rere El creda ond Cottons 


‘and still growing. In these fields you don't worry 

about a job—employers are looking for you. 
LaSalle trains you for the career of your choice 

in your spare hours at home. Instruction is indi- 


describing the career of your choice. La- 
Salle, 417 South Dearborn Street, Chicago 5, Ill. 
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RONEROMOOTH CHEVROLET for 63 


‘¥'63 Chevrolet Bel Air Station Wagon 463 Chevrolet Impala Sport Sedan ‘V'63 Chevrolet Impala Convertible 


GO CHEVROLET FOR THE GREATEST GOING EVER—Cover this car’s price tag 
and you might think it cost a thousand dollars more. It offers luxurious styling, extremely 
comfortable, spacious and silent interiors . . . plus ways to keep it looking and running like a 
new car when a lot of others have started to sag and sigh: new air-washed rocker panels under 
the doors of its Body by Fisher to guard against rust and help protect its beauty .. . self- 
adjusting brakes to save you time and expense . . . Delcotron generator for longer battery life. 
There’s a lot more to find out about the Jet-smooth ’63 Chevrolet. Best way is to drive one. 


its Chevy Showtime ‘63! Come to the 
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Hard to believe, but this year’s Chevy II is better than last 
year’s, It shares the new easy-care features of the big Chevrolet 
and adds its own attributes of parkable size, four- or six- 
cylinder economy, and interiors that'll match cars with twice 
the price and half the charm. If you want maximum car for 
minimum dollars, Chevy II is your ear. ... Chevrolet Division 
of General Motors, Detroit 2, Mich. 


Change it? Calm yourself, nobody’s going to mess with a 
winner like this one! We did add self-adjusting brakes and a 
more fully aluminized muffler; interiors are refined a bit, and 
you'll notice some trim changes, but the rest is pure 
untampered-with Corvair with all the over-the-road goodness 
that implies. Oh yes, we changed the rings around the tail- 
lights so all those people you pass will know you're driving a°63. 


Go Show at Your Chevrolet Showroom 


"63 Chevy II Nova 400 Sport Coupe 


“63 Corvair Monza Convertible 


ag ae 


may cause TVI, this, as often as not, is not the 


cated near the TV is breaking a ham signal 
into harmonics. A number of situations may 


ence is a problem. Quite often it is the fault of 

an easily overloaded TV set—the responsibility 

of the set's owner, not the amateur involved. 
Srvarr E, Scorr, Kent, Ohio. 


cause the formation of a detector circui 
among the most common, a loose or rusty con- 
nection to the TV anten: Many a ham takes 
pride in a perfectly shielded rig with a 
grounded chassis and a harmonie-free signal 
feeding a low SWR feedline and antenna. 

‘This explains why a ham, whose own TV set 
is not interfered with, gets complaints from 
neighbors several hundred feet away. Obviously 
the fault is in their TV sets. For the record, the 
amateur is legally “clean” if he doesn't inter- 
fere on his own TV set. 


Needling the Designers 

So-the “Falcon Goes Convertible” [Sept., 
p. 55]. I own a ‘60 two-door Falcon, and 
wondered why they didn’t include a con- 
vertible. So I sent the Ford people a picture 


J. Micuuy, NYC. 


... Art Margolis gives a scheme for locating 
“illegal transmission” by direction finding, then 
goes on to say that after the source has’ been 
located, “it’s a matter of diplomacy or a report 
to the FCC. 

Mr. Margolis never mentions that there is no 
possibility of making valid TVI measurements 
with a set that's not equipped with a high-pass 
filter. Yet the FCC will take no action against 
an amateur if the only TVI complaints are from 
owners of sets not so equipped. Manufacturers 
are required by federal law to equip all new 
sets with these filters and provide them free of 
charge to owners of older sets when interfer- 


‘CRESCENT 
SNIPS 


GIVE YOU A KEENER 
CUTTING EDGE 


You can tell it's a CRESCENT snip the way it bites decisively 
into the toughest metal . . . or cuts cleanly around the 
corners. 
‘CRESCENT snips are sane from the start to help you do 
a faster, better job in cutting t metal, wire screen, linoleum, 
canvas, cardboard, plastics, etc. Blades are precision ground by 
machine to a keen cutting edge . . . then electronically hardened 
for long lasting service. They're shaped exactly for the job . . . with 
leverage and balance designed-in to make your work easier. 
‘ou can find a CRESCENT snip in any size or pattern you 
need. Look for the special display of quality CRESCENT snips at 
leading hardware stores. 
ext time you buy hand tools, buy the best .. . buy 


CRESCENT €C 


(CRESCENT TOOL CO., JAMESTOWN, N.Y. 


of my model version last summer, They 
promptly retuned it-now I know why. 


M, J. Wacnen Jn., Baltimore, 


Giving Gus a Hand 


I always read “Hints from the Model Ga- 


rage” first because I find lots of helpful ideas 
‘CONTINUED 
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BUY DIRECT FROM OUR FACTORY 
ON THIS AMAZING gz 8” TILT ARBOR 


Save 807, 


RUGGED . . . PROFESSIONAL QUALITY 
UNCONDITIONAL 10 YEAR GUARANTEE 
GUARANTEED. TO DO THE 


WORK OF $50 BENCH SAWS 
sts > 


waxes cove 


YOU GET: 


* Complete blade carrying mechanism with 
depth of cut control 
Ground spindle with saw flanges 
Pre-oiled bearings 
Angle of tilt control 
Etched metal tilt indicator 


REVOLUTIONARY NEW PATENTS ...NEW DESIGN 
ality power tool with all the speed and 
it ‘machines selling for as much as 
piece of wood in your 


MAKES MOULDING 


I saving economy 
nsive assembly labor costs; special patents 
add to efficiency, accuracy, savings; all metal parts are 
made, sub-assembled and ‘tested in our own 
\d because you bu} 
enjoy a truly fantastic saving. 


INDOOR quTDOOR 


American Machine & Tool Co. Dept. P5112, Royersford, Pa. 

Send 8” Tilt Arbor Power Saw Kit at $3.95. 

Incl. Rip Fence at $3.50 (both for 13.45) 

G] Payment in fll enclosed $.. 

1 $3 dep, enclosed, balance C.0.0. 1 MUST BE FULLY SATIS- 
FieD"OR WILL. RETURN WITKIN’ 10 DAYS FOR FULL 
REFUND, no questions asked. 


10 Plesse send tee catalog of America's greatest pon tot 
wa 


——one__stare__ | 


= (Please print) —————= 


SHELVES 
FURNITURE fyRNITURE , CLOSETS 


MONEY BACK 


You must be completely 
satisfied or return B” 


SEND FOR YOURS TODAY! 


POWER SAW KIT 


HEAVY DUTY... LIFETIME ENGINEERED 


fob 
Factory 


11 ibs, 


* Complete mitre gauge 

‘© Complete motor mount assembly 

© All needed brackets, screws, nuts and bolts 

© ABC assembly plans, plans for sturdy base, 
massive 20” x 24” table 

© Full operating instructions. 


TABLE STAYS LEVEL, BLADE TILTS 


Patented motor mount takes any standard 1% h.p. 
it tight, assures 


ti 
standard blade, saw insert removes easily for in- 
sertion of any STANDARD dadoe heads, cutters, 
etc. Accessories, when wanted, at factory prices. 
Rip fence, if desired for easier work alignment 
$3.50 addi 


AND SAVE 
ALL HOME 
IMPROVEMENTS| bt 


boy scout troops, clubs and 
. Share ene with your neighbor. 


RUGGED, VERSATILE 
PERFORMANCE PROVED 
BY MORE THAN 
500,000 USERS! ! 


CHILDREN'S 
Toys 


GUARANTEE 


for full re- 
wen? Send for our FREE catalog of Amer- 
ica's greatest power tool values. 


AMERICAN MACHINE & TOOL COMPANY 
DEPT. PS-112, ROVERSFORD, PA. 


~ LearnElectronics 
Radio-Television 


by Practicing at Home 


in Your Spare Time 


WITHOUT EXTRA 
CHARGE you wet 


FastGrowth OffersPrestige 
High Pay—Bright Future 


Above average jobs with bright futures await men with 
Electronics training . . . jobs for which YOU could qualify 
through NRI. Train right at home in spare time, while you 
hold your present job. Earn high pay in jobs with TV and 
Radio Stations, industrial plants, or in a profitable business 


pled Train with the Leader 


DT TIGL SoM For 45 years NRT has featured the 
best Radio-TV Electronics training 

MLSNI for besinners—for men without high 
nese: Behoo! diplomas or previous experi- 

PToutd'hurd: ence. NRI is the oldest and largest 
Iy‘make ends home-study “Radio-TV Electronics 


meet, Now I school. NRI “learn-by-doiny 
have my own ing is supplied at low coat. I 


rain- 
the 


service busine : 
So IELENBRAND, omy. way to fot into the Sold of 
Bklyn., N. Y. Electronics. 

Pewee Start Soon to Earn More 


eee! Soon after enrolling, NRI shows you 

how to earn extra money in your 
spare time repairing sets. Many start 
‘profitable business this way. Others 


Pieper ARNOLD? et good paying jobs within a year. 
, Mass. | __ Take the frat step to a new career 


igeaiel ths NOW. Mail coupon for descriptive 
after starting catalog. National Radio Institute, 
Your course Washington 16, D.C. 


SAN hayden, 64 PAGE 
bne'waitan ie iige., CATALOG 
eee pee 

webs baeGom, FREE 


I NATIONAL RADIO INSTTUTE, Weshingon 16,0. am] 
I Send me fll information without cont or obligation. Ne 
| sons Sa ioe sie I 


1 Name 
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in them. In August [p. 158], however, I 
noticed one that could lead to trouble. 

You suggest cranking the engine to “pop” 
off a stuck head, after removal of all nuts or 
head bolts, but with spark plugs left in to pro- 
vide sufficient compression (as pictured in the 
drawing, but not stressed in the text). 

Te used this method for some time and 
suggest that two head bolts remain very loosely 
threaded into the engine block on a V-8 or V-6. 
On V engines, there is nothing to hold the 


head in place once the compression “pops” it 
loose. If the head falls off the block, it can be 
badly damaged. 

Duane Goopness, Great Falls, Mont, 


. «. Thought 'd make that gadget for drain- 
ing crankcase oil from the top [Aug,, p. 160]. 
Tm finding it hard to drill a X-inch hole in a 
3/16-inch spacer, but I'm still trying. 

Rosert Acunu Inglewood, Calif. 


Somebody reversed the figures. 


Debate on Fluoridation 

When I eagerly read about the vitamin drops 
to stop tooth decay [“March of Science,” Aug., 
p. 13], I expected scientific facts, Instead I 
found that it isn’t the vitamin drops that stop 
tooth decay; it is Adeflor. The author calls 
people who oppose the fluoridation of public 
drinking water “vociferous zealots (their argu- 
ments are complex and often devious ).” 

I am one of the vociferous zealots. Are the 
arguments too complex for him to understand? 
Certainly we are no more devious than he is. 

jowhere on the page did I see the words, 
“This is an advertisement. 

Hesren Rosryson, Piedmont, Calif. 


. ++ Martin Mann does not say that dentists, 
doctors, and government agencies have 
dorsed Adeflor, but it certainly is implied. The 
exact facts as stated in the 1962 Accepted 
Dental Remedies, published by the Council on 
Dental Therapeutics of the American Dental 
Association: 

“There is a more recent trend to combine 
vitamins and sodium fluoride in fixed combina- 
tions in supplements for infants and very young 
children. These products are not regarded by 
the Council as rational combinations because 
of the difficulties involved in their proper use.” 

Our products have acceptance “B” from the 


CONTINUED 
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BUILD 


an Electronic Digital 


COMPUTER 
for $64.95 


EN 
A 
News «+. the only fully-transistorized 

electronic digital Leong Kit available 
poss all basic opera- 
fear of million dollar commercial computers 
= Manuals provide introduction to computer 
technology ... . 150 experiments = New 
tronic Kit Concept . . . patented solder pot 
terminals and fl weeny = High speed per- 
formane nd operations per sec~ 


ond © High taba ++ « constructed using 
professional computer components. 


‘The NORDAC is designed for those curious 
about the world of electronic computers. With 
The NORDAC and accompanying manuals 
you can explore all basic operations of modern 
digital computers, understand basic computer 
concepts, principles and techniques. $64.95 


372 Main Street, Watertown, Massachusetts 
Attention: Mr. B. Regan 
O Please sendfree information on NORDAC, 


lease send ........ NORDAC Computer 


CO Check for $. close: 
O Ship my NORDAC C.0.D. 
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| ADA. so we are justly disturbed by this 


article, which would make it appear that Ade- 

flor is the only fluoride product for such use. 
Howarp D. Vocr, Pres. 
Fluoritab Corp., Flint, Mich, 


. Would you look into the reason for re- 
quiring a prescription for vitamin pills “spiked 
with sodium fluoride” and, on the other hand, 
urging the population to consume sodium fluo- 
ride (through the public water supply) in 
amounts that could vary widely depending 
upon the amount of water consumed by the 
individual? 

Jean E, Mrrcuett, Shreveport, La. 


There Is a Tide... 


That road map geared to a speedometer 
[“PS Picture News,” Sept., p. 117] may be 
new in Britain, but I recall seeing a similar 
device in New York City 25 years ago. It was 
invented and patented by a man named 
Tsagris. He called it an Odolog, a composite 
word from the Greek meaning road log. No 
doubt his invention could be found in the 
U.S, Patent Office files. 

E. B. Carron, Woonsocket, R.I. 


. . « Bailey's rolling map made me very 
unhappy. About eight years ago, I had~th 
same idea and made a drawing of it, A “ 
tent engineer” gave me a good report on it, 
but I didn’t have the money to patent it at the 


time. I told my brother about it and he just 

laughed at it. 
Just goes to show you. Don't let anybody 
put you off a good idea. Do something about it. 
E, J. Ratz, St. Louis, Mo. 


Troopers’ Driving Tricks 
“Could You Drive Like a Trooper?” [Aug., 
p. 35], mentions a book called Pursuit Driving 
by Lieut. Ed Jones. Could you tell me where 
I could obtain a copy? 
Stantey Kner, Columbia City, Ind. 


The North Carolina Department of Motor 
Vehicles, Raleigh. 


. « This is one of the best articles I have 
ever seen on pursuit driving, and contains all 
the necessary facts every peace officer should 
know on the subject. At a sheriff's school I 

CONTINUED 


RCA training at home can be the 
smartest investment you ever made 


Fascinating 
40 THEORY 
LESSONS 


Look what 
you get in 
the Course in 
Radio and 
Electronic 
Fundamentals 


15 KITS 


to build a Multimeter, 
AM Receiver and Sig- 
nal Gen Kits 


contain new parts for 


experiments, inte- 
grated so as to demon- 
strate what you learn in 
the lessons and to help 
you develop technical 
skills. Each kit is fun to 
put together! 


Also, comprehensive, fully-integrated home study 
courses in * Television Servicing + Color Television + 
Automation Electronics + Transistors » Communi 

tions Electronics » Computer Programming + Elec- 
tronic Drafting. Stake out your future in electronics 


40 EXPERIMENT 
LESSONS 


40 SERVICE 
PRACTICES 


Full of practical time-say- 
{ing and money-saving sery- 
iclng tps, bound Into. 20 


SIGNAL 
GENERATOR 


A must 
iGoublesnooting 
Hud i fo 


radio and TV wi 


with any one of this wide variety of courses. 
Practical work with the very first lesson! Pay-only- 
as-you-learn! No long-term contracts to sign! No 
monthly installments required. Pay only for one study 
group at a time, if and when you order it! 


SEND FOR FREE HOME STUDY CATALOG TODAY! 


= 
RESIDENT SCHOOL COURSES 

1d Now York City offer 
comoroharsve vebing te Tolelee end 
Electronica, Oay and Evaning classes. Free 
Placement Service, Catalog ree onreoquest 
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The Most Trusted 
Name in Electronics 


RCA INSTITUTES, INC. Home swudy School, Dept. PS-82 
‘A Service of Radio Corporation of America 

380 West Fourth Street, New York 

‘Without obligation, rush me the 
Electronica” describing yout electronic home study training program. No salesman, 
will all. 


{EE 64-page illustrated booklet “Your Career in 


CANADIANS—Take advantage of these same RCA courses at no additonal cost. 
No postage, no customs no delay. Send coupon to: RCA Viclor Company, Lid, 
S581 Royalmoust Ave, Montreal 9, Quebec. 


3 


measure up 


with Measure Mates 
two new tape rules 


by JUFKIN 


“MISS STATISTIC” 


“MR. MEASURE” 
Makes the man of the 
house a real craftsman. 
10 feet long, but easy to 
carry as.a cigarette light- 
er. Get one for tool box, 
tackle box, golf bag. Per- 
fect gift for the man who 
measures up! Only $1.29 


Just the thing for weight 
and waist watchers—this 
handy 6-foot tape rule 
has a calorie-counting 
table on the back. Ideal 
for 101 measuring jobs 
around the house. Why 
not get 2 or 3. Only 79¢ 


Ask for them at your favorite store 
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| attended some time ago, all this information 


was presented. However, I feel sure that re- 
prints of your article would be helpful to any 
law-enforcement department. 

Congratulations to your magazine and E. D. 
Fales Jr. for a feature full of facts and very 
well presented. 

Arwe tt D. Berry, Old Town, Me. 


Accolade for Bill 

What you say about 
your chief photograph- 
er [“My Best Photos for 
PS,” Sept., p. 93], who 
is ing, must certain- 


framing the icebreaker 


East Wind (an eye- 
catching comparison 
shot) is a wordless ex- 
ample of his genius 
with a camera. You are 
losing a tal- 
ented artist. 


A. B. Pacxatan, Philadelphia, 


Warning for Glass Painters 


Just read about the new liquid plastic for 
tinting clear glass on an enclosed porch or 
patio [ New in Home Improvements,” 
Sept., p. Some insurance companies 
won't insure tinted or painted glass, It absorbs 
more heat and sometimes breaks. The new 
alkyd-base plastic may be a , but it’s 
best to check. 


Swxey Hiwry, Findlay, Ohio, 


This Way Back—for Campers 
So Peter Legon [“PS Readers Talk Back,” 
Aug., p. 4] thinks campers are getting soft? 
The Boy Scouts of America still carries on 
an extensive camping program without the 
use of portable TV sets, motorized reels, and 
other such luxury items, If he'd like to see 
camping as it was when he was a boy, I 
suggest he join a scout troop as an assistant 

scoutmaster. 
But Aumen, Ft. Walton Beach, Fla, 


The Glorious Old Turkey 


ny Navy man can tell you, that glorious 
old “turkey” John Streeter flies [“I Dive-Bomb 
Forest Fires,” Aug., p. 82] never saw a Martin 
factory. It originally was a TBF built by Grum- 
man, Those carrying the TBM designation were 
built by General Motors. In fact, all the turkeys 
I took care of 12 years ago were GMs. 

To clarify the M designator: It does stand 
for Martin in the case of these patrol bombe 
P4M “Mercator,” P5M “Marlin,” P6M “Sea- 
master,” and JRM “Mars.” All are seaplanes. 
The P6M, a jet, never saw large production 
T. V. Panxen, Tulsa, Okla, 


build-your-own 


WALKIE-TALKIE! 


ALL-TRANSISTOR Y TRANSCEIVER 


PRICE KIT OUTDOOR & 
acu = |_INDOORS 


fet ah Qyeie 
C-100 WALKIE-TALKIE KIT 


= Talk te Neighbors, Family & Friends 
ip to Mile Away 
* Works Up to 75 Hours on Just 
One Battery—Weighs 9 Ounces 
* No License, Exam, Permit, Age Limit— 
Anyone Can Use It 
Here's the 2.way Knight-Kit everyone wants! In a 
few fun-packed hours you'll have this 3-transistor 
beauty assembled and r. 
move communication. The C-100 is great for camp- 
ing, hunting, boating, picnic outings, or just talking 
nds in your neighborhood. You'll find new 


2* speaker also serve 
lease button to listen. Fits your hand snugly—only 
5'Ma x 2% x 1%". Operates up to 75 hours on low- 
cost cell. With crystal for channel 7; has 40" tele- 
scoping whip antenna. Includes high-impact Carib- 
bean biue case, all parts, wire, solder, easy instruc: 
tions. Less carrying case and battery. Wt. 9 ozs. 
Buy two for a matched 2-way 
2-station outfit described below). 

83 Y BO4DH. C-100 Waikie-Talkie ki 
83 ¥ 013. Leatherette Carrying Case. 
83 Y 002. 9.Volt Battery. 


Complete 2-Station System Outfit. Includes 2 
Knight-Kit C-100 Walkie-Taikie Kits; 2 Leatherette 
Carrying Cases; 2 9-Volt Batteries; Wali Soldering 
Iron; Screwdriver: Miller Wire Stripper/Cutter— 
everything you need for easy assembly of a com- 
plete 2-Station System. Shpg. wi., 61DS. gp age 
21 HF 708DH. $5 per month. «Only 24) 


roctctce------ 


ALLIED RADIO 
satisfaction guaranteed 4 100.N. Western Ave., Chicago 80, I, 


=-<=------- 4 


AND VALUE OF OVER 100 
GREAT KNIGHT-KITS, 


nd name and 
idress present 
employer, how 


Ea i 

or your money back” 1 C-100 Watkie-Talkie Kit(s) 83 Y 804DH ‘ 
Carrying Case(s) 83 ¥ O13 New Cr 

Typicat or THE QuauTy | 9°V. Battery(ies) 83 ¥ 002 fomers Only: § 
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C Complete C-100 2-Station System 21 HF 708DH 
Ship No Money Down on Allied’s Credit Fund Plan’ 


manufactured by 1 $.....--,enclosed (check) (money order) long employed, 
KNIGHT ELECTRONICS CORP. 1 Satary! rent or 


Name. ‘own home, how 
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ALLIED RADIO | ~* Se ER 
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Available after 400 years! | 


valuable acreage on 


Old Spanish 
Land Grant 


Amazing land bargain at 
booming ALBUQUERQUE, N.M. 
—as little as $10 monthly 


phones, water system already aval 
able to those d to build homes now or later. 

RIO RANCHO ESTATES is located directly on the banks 

of the romantic Rio Grande River, only five minutes from 

‘Albuquerque, and right next to an attractive 

velopment. Schools, churches, theatres, big 

city shopping all just a few minutes downtown from prop- 


erty. 
FOR INVESTMENT-RETIREMENT 

Nowhere else in the entire Southwest can you buy choice 
Jand in such a prime location—so close to a major city —for 
fag little as $10 monthly. Remember—this is big-city land, 
with adjacent property already at several times our low, 
low price: Act now! Land prices are starting to skyrocket 
in this “‘Sunshine Paradise” of the great Southwest. Rush 
‘coupon for FREE fact book, land maps, -—— 

Photos. No cost or obligatio | Mow 9) 


RIO RANCHO ESTATES | momriaey | 
Din of Ameren Bolty BPs Care| 
Titio RANCHO ESTATES, Dept. 21a 
Tazo Conveel Avene Rewer! A Mest | 
Albuquerque, New Mexico, 
Page fah FREE fact book, and maps, phic, and 
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The story of 
he race to 
build the first 
cross-country 
railroad 


EGUN 99 years ago, the first transcon- 

tinental railroad a wonder of its 

It spanned two-thirds of the nation, 
crossed prairies and deserts, bridged rivers, 
climbed and tunneled mountains. Remark- 
ably, it was built with almost no power 
machiner human and animal muscles. 
More than 10,000 Chinese labored for the 
Central Pacific, one of the two lines that 
raced to meet in Utah, 

Grading and filling was done with horse- 
drawn carts, Blasting holes were hand- 


drilled for the black (An 
exciting, tricky new explosive called “nitro- 
glycerine hat- 


tered rock wonderfully—and some blasting 
crews as well.) 

This fascinating story, including tales of 
raiding Indians and political shenanigans, 
has been told fully for the first time in 
A Work of Giants (McGraw-Hill, $6.95) 
Its author is Wesley S. Griswold, West 
Coast Editor of Porutan Science. As a 
seasoned traveler for the magazine, Wes 
Griswold got a close look at the wild coun- 
try through which this epic railroad was 
built. His book is a five-year labor of love. 


First locomotive of the Central Pacific was 
the Governor Stanford, a 46-ton wood burner. 


A breakfast nook, or a beat-up desk. The setting 
may vary; the determination doesn’t. And for hun- 
dreds of thousands of ambitious men and women, 
1.C.S, training provides the thrust they need to 
win a boost in pay, land a better job or launch a 
new career. For that's the beauty of I.C.S. train- 
ing. Every spare hour you spend brings you that 
much closer to your goal. You learn from leaders 
who can tell you what it takes to make the grade 
in business, industry or technical fields. More 
than 250 up-to-date business and technical 
courses. One for you. Mark and mail the post card 
(or coupon). You will receive the famous |.C.S. 
Success Kit: 3 valuable free booklets to start you 
‘on your way up. Send off the famous |.C.S. post 
card (or coupon) today. No obligation. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


I s 


Box LS418L, Scranton 15, Penna. 
(in Hawsil: P.O, Box 418, Honcluta 
tn Canada: I. C.S. Canadian Ltd, Montreal) 
Please rush me—FREE—famous 1.C.S. Success 
Kit, including: “How to Succeed"; opportunity 
catalog; sample I.C.S. lesson. 
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The march of SCIENCE 


By Martin Mann 


Is there water in the seas of the moon? 


VOLATILES 


The most valuable discovery that the astronauts could make 
when they land on the moon—better than gold, diamonds, or 
uranium—is plain old water. Its hydrogen and oxygen (separated 
by sun-generated electricity) would provide air to breathe, elec- 
tric power (by way of the fuel cells), and rocket fuel. With 
water, the moon would become a useful colony and priceless 
space service station, Long-range spaceships could blast off from 
earth with light fuel loads and 
fill up their tanks on the low- 
gravity moon. 

Astronomers have long thought 
that the moon was drier than 
Death Valley. But now come: 
Dr. John W. Salisbury, an 
Force expert on space explora- 
tion, to say maybe there is some 
water up there. And where does 
he suggest prospecting for it? In 
the maria, naturally. (Maria— 
Latin for “seas’—is the name 
ancient skygazers gave to the 
moon's shadowed areas, which 
look vaguely like earth oceans; 
these areas are now believed to 
be dried-up lava pools.) 

Dr. Salisbury makes a convine- 
ing argument for a wet moon: 

1. Three years ago the Rus- 
sian astronomer Kozyrev startled 
scientists by spotting wisps of 
gas leaking out of a moon crater. 
Most likely this gas (an un- 
earthly form of carbon) came 
from the chemical action of wa- 
ter on calcium carbide. 


PHASE 2 


CRUST 


CRYSTALCIZED MINERALS 


PHASE 3 


Janay pool may develop like this, from melten 2. The odd “chain craters” 
ava, With cooling, crust forms and seals in 4, ~ a < 
gases (volatiles). Water may be found here, that run between the ordinary 


craters on the moon are almost 
certainly blowholes from old volcanoes. What gas popped them 
out? Well, in earth volcanoes, steam usually does that. 
3. The bulges and wrinkly ridges on the lunar surface look 
like rock that has swollen as its mineral crystals absorbed water. 
The moon has so many ridges, domes, and chain craters that 
there must once have been a lot of water present. Much of it 
should still be left, Dr. Salisbury argues, trapped under lava 


CONTINUED 


The March of Science . 


crust at the edges of the maria. Some- 
body is going to find out for sure within 
a few years. 


Human sonar 


People may be as smart as bats and 
porpoises after all. At least blind peo- 
ple. They are remarkably skillful at the 
bat’s and porpoise’s sonar-like trick of 
“seeing” with sound echoes. So con- 
cludes porpoise expert Prof, Winthrop 
N. Kellogg of Florida State University, 
who introduces his report in the journal 
Science by ruefully eating his own words. 
He writes, “With some embarrassment, 
I quote a recent statement of my own: 
‘The avoidance of objects by the blind 
appears to be very crude . . . compared 

. to bats.’ The present artic! z 
shows just how accurate the echo rang. 
ing of experienced blind people can be.” 

Professor Kellogg tested two graduate 
students who had been blind for several 
years but got around by themselves very 
capably. He placed disks of different 
materials and sizes at varying dis 
in front of the blind students, and 
them to distinguish among the disks— 
but did not tell them how to do it. The 
students made noises: as their 
tongues (like porpoise s”) ped 
their fingers, hissed, aa ‘whistled. But 
mostly they talked. One sang the scale, 
or said, “Now, now, now, now . . .” as 
he varied the pitch of his voice (some 
sharp-shooting bats use frequency mod- 
ulation—FM). The other student just 
talked to himself out loud. Both turned 
their heads back and forth as much as 
45 degrees (bottlenose porpoises do that; 
it accentuates the difference between 
the echoes received by the two ears). 

Both these blind students could “see” 
accurately with their ears. They judged 
distance better than a sighted person 
using one eye. One of them could tell 
when a one-foot disk was moved four 
inches. They had no trouble distinguish- 
ing hard materials from soft (even denim 
from velvet), but did confuse wood with 
glass or metal. 
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. - continued 


Not all blind people are as talented 
human sonars as Professor Kellogg's stu- 
dents or the blind boy who rode his bike 
around the neighborhood, clicking as 
he wheeled. The skill must be learned. 
Two sighted students, put through the 
same tests blindfolded, instinctively imi- 
tated the blind technique of talking, and 
head-turning, but got nowhere. 


Redesigning plants 


Prof. James Bonner of Caltech has 
outlined a new plan of attack on the 
ancient and rapidly worsening problem 
of growing enough for everybody to 
eat (world population has zoomed past 
3,000,000,000 and jumps another 50,000,- 
000 people every year). His idea: Work 
on the basic process of photosynthesis 
that manufactures food from carbon di- 
oxide and sunlight. 

Green plants are distressingly ineffi- 
cient. Even where there is plenty of 
er, rich soil, and expert farmers (Ja- 

aan and Denmark), the very best rice 

and wheat fields convert only two to five 
percent of the incoming sun energy into 
edible calories. The way engineers fig- 
ure efficiency, that’s even worse than the 
gasoline engine, which is a wasteful 
machine itself. 

Professor Bonner pinpoints two trou- 
bles: 

1. Not enough raw material—carbon 
dioxide—gets through the plant leaves. 

2. The food factories—chloroplast cells 
—inside the leaves are set up for higher 
efficiency (but lower total output) in 
weak light, become less and less efficient 
as the light brightens. 

Problem No. 1 might be solved by 
breeding plants with leaves that conduct 
carbon dioxide gas more easily. Problem 
No. 2 is more complicated. 

Each chloroplast contains more than 
2,000 light-absorbing chlorophyll mole- 
cules connected to every active chemical 
center that processes carbon dioxide. 
But only a few molecules—around 10— 
have to absorb light to make a center 
work. This is fine in weak light. A little 
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‘The March of Science . . . continued 


energy falling anywhere on the leaf op- 
erates the factory. The shaded leaves at 
the bottom of the plant contribute their 
share to production, and cloudy days are 
not disastrous. The drawback is the ter- 
rible wastage of bright sunshine. It 
floods nearly all the chlorophyll mole- 
cules with energy, and more food-mak- 
ing power is available than can be used 
by the active center. 

The way around this problem, Profes- 
sor Bonner says, is to breed plants with 
“modulating chloroplasts.” They would 
contain more than the usual proportion 
of chemically active centers to increase 
efficiency in bright light. But the real 
trick would be to make the connections 
between active centers and chlorophyll 
molecules adjust themselves automati- 
cally. In bright light, all centers would 
be connected up and food manufacture 
would hum along. In weak light, most 
of the centers would be shunted out of 
the circuit, leaving large light-collecting 
leaf panels made up of many chlorophyll 
molecules all supplying a few hard- 
working centers. 

Would such a plant-breeding job be 
possible? Very difficult, thinks Profes- 
sor Bonner—but worth trying. 


Clean wash is still dirty 


Laundering clothes at home may not 
kill all the germs in them, even when 
hot water and disinfectants are used. 
Dr. Ethel McNeil of the Department of 
Agriculture did the laundry for nine 
families for several months in her lab- 
oratory. After the clothes came out of 
the machine she found in them bacteria 
that cause boils, intestinal and urinary- 
tract infections, pneumonia, and ear 
aches. Sometimes the disinfectant would 
kill off the germs in the rinse water—but 
not in the clothes. 


Hanky-panky among the birdwatchers 

Over in England, where birding is a 
deadly serious occupation, cheating on 
“sightings” creates as much stir as throw- 
ing a World Series game would here. 
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chanic in cars, trucks and heavy-engines. Or specialize 
in your favorite field . .. Tune-Up, Automatic Transmis- 
sions, Farm Mechanics, Trucks and Buses, Station 
Installations, Foreign Cars, or get into Auto Air Condi= 
tioning, Engine Rebuilding, Diesel, and other high-pay 
fields, or go into business tor yourself, 


INCLUDES SOCKET SET, ANALYZER, TOOLS. 


HOME APPLIANCE omcuws course 


MILLIONS OF HOME APPLIANCES NEED FIXING... 
Every home is your market for Full-Time careet or 
spare-time “Second Income.” All you need is a work- 
bench, spare time and N.T.S. Home Training. Costs less 
per week. Repair a ppliance—from 
toasters, electric irons to washing machines and even 
room air conditioners — right in your own workshop. 
Or take a high-pay job with appliance manufacturer oF 
large service company. 
INCLUDES TOOLS, PROFESSION 


y home a 


TESTER, SOLDERING SET. 


Accredited 
Member 
National Home ff 
Study Council 


SCHOOLS () 


Try ite tecrancs &Dsset 
aArconaitonng Rergeraton & Electrical Appliances 
Biiteme Aoptance Techmcians Course 


NO OBLIGATION 
NO SALESMAN 
= WILL CALL 


1 ec entree WY Reet Tring aA 


1963 CATALOG 
NO. 630 


388 sianr size paces 


The Largest Catalog in 
our 42:Year History 


It's New—It's Big— 
Wt's Better Than Ever 


5 LAFAYETTE 


=. ELECTROWICS 


Here it Is—the exciting, yette Catalog. 
388 giant sized pages—everything in hi-fi and electron- 
jes for the audiophile, technician, hobbyist, student, 
engineer and serviceman, Thousands of items’ at lowest 
prices. 


LAFAYETTE LOCATIONS 
SYOSSET « JAMAICA © NEW YORK CITY « BRO 
NEWARK © PLAINFIELD 
MAIL THE COUPON FOR YOUR FREE CATALOG 


Lafayette Radio, Dept KK-2 
‘0, Box 10, Syosset, L. I., N.Y. 
Rush My FREE 388 Pa; 


| Name 
dress 


electric foot warmer that will keep you 
healthy, happy and comfortabli 


HELP PREVENT ELECTRO-MAF 


COLDS WITH. 

Check stond coshers, 

Cpstclors lelaphone operaters, end Rasy ethers Besooh 

ou the covery ore now 3 aires ofthe lecro 
lightweight re 


INTERSTATE RUBBER PRODUCTS CORP. 
908 Ava SL Dept S08 Las Anges 12, Caters 


The March of Science . . . continued 


One of the leading journals blew the lid 
off recently. It charged that some of the 
most famous finds before World War I 
were as phony as a four-legged chicka- 
dee. They were very rare birds—slender- 
billed curlews, masked shrikes, gray- 
rumped sandpipers—that somehow 
seemed to be collected only by clients 
of one dealer. The man died 20 years 
ago, but the experts now think he smug- 
gled the birds in from abroad—dead but 
fresh-frozen. 


Old plagues never die 


The United Nations is planning an all- 
out campaign to get rid of smallpox in 
Brazil, one of the last areas in the world 
where it is common. This will be wel- 
come news to American air travelers, 
who were bracing themselves for vacci- 
nation and revaccination every time they 
stepped off a plane. Last summer's 
smallpox scare—triggered by the home- 
bound son of a missionary who exposed 
hundreds of U.S. and Canadian citizens 
before his illness was diagnosed—had 
public-health officials needle-happy. One 
day they quarantined a whole planeload 
before they figured out that the sick 
baby aboard was suffering from nothing 
more deadly than heat rash. 

Smallpox is almost unknown in the 
U.S. (mainly because vaccination is an 
entrance requirement for kindergarten ). 
But this childhood vaccination wears off, 
leaving many Americans as vulnerable 
the Indians were when Columbus 
landed. The re-introduction of a disease 
that has been missing for generations 
may mean disaster. Only 15 years ago a 
Mexican merchant carried smallpox into 
New York and 12 people died. Yet uni- 
versal vaccination is no panacea either. 
British doctors are opposing their gov- 
ernment's proposal to vaccinate all in- 
fants. They point out that reaction to 
the vaccination would probably kill an 
average of 30 English babies a year—far 
more than would die from smallpox, if 
the public-health officers keep sharp 
eyes on those incoming airplanes. ll ll 
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“OWN a Business’’ Coupon nen 


| DURACLEAN CO. 2-1N Duraciean Bidg., Deertelé, 1, U.S.A.) employed 
Without sbteation 1 ma, send bookie and lete giving fll deals 

ime bow Inisay OWN groving busines of my" own. bulit Upon 

| iilsied Contomers 


re You The Man? 


If you have longed for the prestige and financial independ- while still employ. 
fence of YOUR OWN business, you can now realize this goal This isa sound, lifetime business that grows from REPEAT 
if you can qualify for a Duraclean dealership. We are ORDERS and customer RECOMMENDATIONS. 
how enlarging this world-wide chain of independently-owned Alert dealers, using national price guide, can gross an hourly 
service dealerships. profit of $9 on own service plus $6 on EACH service man. 
‘You must however be reliable, honest, diligent and able to We want to assure your success. A Duraclean dealer will 
make a small investment in a business we assist you in estab- train and assist you. He'll reveal his successful plan of build- 
ishing. It's a profession we will personally and quickly teach ing customers. He will work with you. This business in easy 
you. We will help finance you. You can build your business tolearn . .. quickly established. Coupon will bring full detaila. 


You are Trained in a New Profession...to 
Revive, Clean, Protect Home Furnishings 


Duraclen’s growth 10 » worldwide service reulted from the wafer, quick: 
drying ABSORPTION procean tendered incthe-bome by courteous, trained 
traftemen, Aerated foam crented by the electric Foamovator vanishes dirt, 
frrease and many unnghtly spots 

Gistomers appreciate wpholatery and floor coverings cleaned with a new 
considera muty. No more soaking, harsh scrubbing. or | Jehs,Jafe: Theres a, hu 
EBussvteweed of eeratbing Bit down inte uptctery or rrp ie | $ittceh abt Roc Buu 


Customers tell friends how Duraclean eliminates the customary soaking | ‘* ast svt 
and breaking of Sern... how the mild quick-action foam, lightly applied, | <,2itram J. Brown: “Made $105 in one day 
Tevives colors tnd enlivens fibers. how fabries look freaher. brighter and | ‘TNs torr 
cleaner .. how furnishings are back in use in a few hours. Customers become | . Thames CM 
your beat salesmen. hice 1 


You Have 6 Complete Services aed aide 


DURASHIELD, applied to new or (reahly. leaned fabric, retards aol and. | ne they could ‘not 
stains 5 retains the freah, new look MONTHS longe fan her badly galled furntur 

DURAPROOF Kills moils and carpet beetles. 1t makes upholstery, rugs, eee ae erie aa 
iaphets clothing tpellent to both. YEAR WARRANTY. 
BURAGUAHB fimeproots "prevent Sre starting from cigarettes, can- my ann 
deg eter Reduces fre damage in homen, theaters, hove Stas"te ne 
‘afely removes moet stabborn spots and stains una: Hare now compl 

TTUFTCRAFT enables you to repair cigarette burns, moth damage. 


love relationship with our staff and with other dealers, We. see our 
nat meeting, training schools We al work 
vs. aachange ideas and swap experiences. 
brine ‘cusiomées to. You 
‘You will have, pre-teted newspaper and fds, store display cards, radio 
pd EV terials ad's complete’ mailing program. Magazine 


‘are backed. by Parents" 
Of Mccall’ and tecommendations of texte’ manufac 

‘You not only have the opportunity to quickly Increase your Income 
value ts Increasing your net worth. G.F- Monrow after 13 
YO times his cost“ Leo Lubel after 30) months 50 
Featon you sbould want to sell your ealership, 

Almost, every building. hous 
Interior de 


‘We prefer that you have no cl 
‘ld scrubbing methods. "W 
heed to know to succeed 


‘A few hundred dollars establishes your busines 
We furnish electric, machines, sales aids, "and ensuy 
FOTAL Investment. ‘This tay’ be Your life opportuntty 
cittyghal, the egarenlent coupon today. There tt no time lke the present to 
‘out "whether this Iherense your. t 


MEN PAST40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If you are a victim of these symptoms, your 
trouble may be due to Glandular Inflammation, 
A constitutional Disease that requires special 
types of medical treatment. Neglect of such In- 
flammation causes men to grow old prematurely 
and often leads to Incurable conditions. 

Most men, if treatment is taken in time, can 
be successfully NON-SURGICALLY treated for 
Glandular Inflammation. If the condition is ag- 
gravated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL New Type treatments 
used at the Excelsior Medical Clinic are the 
result of discoveries in recent years of new 
techniques and drugs, plus over 20 years research 
by scientific technologists and doctors. 

Men from all walks of life and from over 
1,000 communities have been successfully treated 
here at Excelsior Springs. They found soothing 
and comforting relief and new health in life. 


EXAMINATION 
AT LOW COST 


When you arrive, our Doce 
tors, who have years of 
experience in this field, 
make a complete exami- 
nation. You then decide 
if you will take the treat 
ments needed, which are 

hospitalization ia 
not needed —a consider- 

‘ing in expense. 


RECTAL-COLON 
DISORDERS 


iso amenable to a mild 
jurgical treatment that 
e 


we 
details of this t 
given in our Free 


diseases 
peculiar to men. it could 
rove of utmost importance to 
Your future life. Write today, 
obligation. 


r- 


| EXCELSIOR I 
| MEDICAL CLINIC I 
Dept. 86251 
| Excelsior Springs, Mo. ! 
| Gentlemen: lly send me at once, your ! 
New FREE Book. | am interested in full | 
| information. (Please Check Box) | 
| CGSlandut Hernia ! 
| Inflammation Oi Reetal-Colon | 
| | 
| ! 
| ! 
J 
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Ne bay 
More Local Plants Needed — 
As a local manutacturing op- Pin eee 


portunity, Brikcrete has much 
to offer. Local markets are sup: 
plied by local plants using lo- 
€al materials and labor. Sav. 
ings in freight and distribution 
enable low selling prices, high 
Income potentials. Plants operate in tranchise-pro- 
tected territories with exclusive privileges. For men 
of modest capital, machinery is available on long- 
term payment 


{s'the prelerred mason 
prectically every kin 
‘ond. industrial “construction: 
R ‘han-lumber_ selling 
I “permits, 100% oF 
rkup on basic pro- 
Guction conta, Rnd Brlkcrete 
as quality appeal Decaus 
ifs “outstanding in 
Proportion and cal 
to broad. "Wr 
Brikerete Book No. 2, 


Brikcrete Associates 
a h, Holl 


Now, every active outdoorsman can 
Keep Warm Even in Arctic Weather! 


1’ FLITE PANTS 


Made for USAF. cost Govt. $19 press « 
now offered af Traction of ‘original cowl 
all.wool, 
working, 
Sent and 


CO, Our 43rd Yeor 
429 Market 3t., Phil 


Dept PS 


OW TO FIX ANY PART OF ANY CAR 


ight — the First Time 


Wits, No. technic 
Simple, step-by-step 
pictorial instructions 
way. Choose from 108 beautiful kits. 
Mail coupon now! 


EICO Electronic Instrument Co., Inc. 
3300 Northern Bivd., L.I.C. 1, N.Y. 
Please send free catalog and name of local dealer. 


Name 
Address 


How to take clutter out of children’s rooms 


Get new Presto Peg-Board by 
Masonite. Quarter-inch heavy-duty 
hardboard panels, with hang-up 
fixtures, create convenient 
storage space. Everything finds a 
place...everything’s easy to find. 

Presto is attractive, too. 
Factory-finished in handsome 
“tracery” design. No further 
finishing required. 

Let Presto Peg-Board 
transform children’s rooms 
(and utility rooms, kitchens and 
garages) into neat, well-organized 
areas. We have free literature to 
show you how. Send for it today. 


a 


Masonite Corporation, Dept. PS-11, Box 777, Chicago 90, Iilinols 
Send me 


terature on Presto Peg-Board. 


MASONITE : 
shows the way! City. 


Zone. 


Masonite and Peg-Boord are 
‘of Matonite Corporation. 


County. 


“1 Earned $400 While Learning” 


‘Says JOHN BRAKNIS, Burlington, Ont., Canada jane 


“1 earned $400 during my training period. 
‘And it was fun! The course was so easy, the 
instructors so helpful, that | think anyone can 


‘master locksmithing, as | did.” 


Be a LOCKS 


Train at HOME—Earn While You Learn. Add 50% - 
100% to YOUR INCOME with easy spare time 
earnings. Cash in on the nation-wide shortage— 
trained locksmiths in great demand! Quickly step 
into a big pay opportunity job or start a high- 
profit shop of your own. 
Earn Extra Money RIGHT AWAY! All Master 
Locksmiths Special Tools, Equipment and Sup- 
plies Furnished FREE for use with course. 
Age, education, minor physical handicaps don't 
matter in this growing trade. You can quickly 
qualify as a skilled locksmith. It’s like a fascinat- 
ing hobby. Study at home as little as one hour a 
week. Gain practical experience through complete 
well-illustrated lessons. Do real jobs on car locks, 
house locks, padlocks and safe locks, under the 
guidance of experts. FREE Illustrated Book, write 
now. LOCKSMITHING INSTITUTE, 

(Dir. Tech. Home Study Schools) 


Dept. 211-2 Little Falls, New Jersey 


oli, 


or Tate 
includes 
see yeeTEOK | LOCKS PICKS-PARTS—KEYS 


‘SPECIAL TOOLS & SUPPLIES 
all FREE for use with course, 
nly school of its kind. Licensed by State of 


Epes teen }, 


For a future as 

own hows oF 
fea high-pa 
job, write now 
for FR 


‘Accredited, Nat'l 
Home Study Council. 


ls, New Jersey 


"Your Big Oppor- 
juipment folder # 
FREE of all obligation=(no 1 


(Piease Print) 


State. 


For years, in laboratories: across the 
country, scientists hove saught te 
perfect the Bio-Fuel Cell —e soorce 
f col energy derived from 


me compesition af organic 
material. Now — ot lest — it's here. 
Electron Molecule Research, Inc. ore 
producing the amazing Fuel Cells 
{or numerous industrial vves, and now 
coffer it in kit form to consumers. 
Just think, here's @ near free source 


rua small 
type motors... burn le 
Mony other ses. Send for 12 Cell kit, 
No outside vource of power need 
Produces 6 volts ond up te 
nilliamps, Simple directions. Only 
$14.95 (plus 2% tax in Texos). No 


ELECTRON MOLECULE RESEARCH, INC. 


414 South Medina * Dept. 8 
San Antonio 13, Texos 


ELECTRIC APPLIANCE 
SERVICE NEWS 


A “MUST” FOR 
APPLIANCE REPAIRMEN { 


EASN—now In Its 13th year—ts the Only Publicat 
the ENTINE Appliance Repair Field. 


LISTS spurces of supply for parts 
iri has washing 


cee 
Vixen orrems,» vnsvecslde” used state by H 
[J breause Ste, to neip you et the pars you need, 1 


EASN ADVERTISERS send free mailings of catalogs and cther 
Dertinent market data to readers from me to tin 


EASN BRINGS NEWS of appliance repair schools and elintes Ml 
pat 


EASN OFFERS editorial material covering industry pews with 
cles on techniques used. ice firme, technical information, Ml 


{LECTRIC APPLIANCE SERVICE NEWS 
508 W, La Salle St., Chicago 10, Ul. 


© $2.00 for 1 year G $9.00 for 2-yeare 
By (Individuals 
Firm Name 
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New Table Top Invention Puts You In 


PROFITABLE RUBBER 


STAMP BUSINESS 


Home Operators no\ 
$9.20 AN HOUR i 


Make any kind of stamp. W 
‘without sbiigation about th 
Business, We'll even hel 

Information send name an 


| MEN WANTED Wok sol ue 


leorn 
che you leorn 
worn $125 per 
cours. Approved lor veterans 


MANUFACTURE this BEAUTIFUL 
OUTDOOR FIREPLACE 
in YOUR OWN BACKYARD 


GENERAL ENGINES CO. INC. Svef,1#m138 


2 son doliarmarat yours [= 
Zhi (increaiviy quick sales. Fr 

GR \MERETE Casi Div. Sta" E! 

Ap) CISA, New York 18, N.Y. 


AUTO DIESEL 
MECHANICS 


Wie fr fee btn 
AUTO.DIESEL COLLEGE 


CRIME DETECTION 
FINGER PRINT IDENTIFICATION 


BLUE BOOK 
OF CRIME 


~ wih LEATHERWORK 
Make your “ofltime” hours pay off with 
«fun ond profit in Leathercraft. Tondy's 
big new CATALOG shows you how 
ony its to get started, plus 1221 
‘money-making, money-saving eos, 
“112 PAGE CATALOG is yours FREE 
FREE for asking «+4 postcard wil dot 

TANDY LEATHER CO. teat 

Weite Tedey— P.O, Box 791-28 ‘Fort Werth, Texas 


What’s that 


in your 
pipe? 


ONE...TWO...THREE TOBACCOS? 
REVELATION GIVES YOU FIVE 


‘That special flavor in Reve 


tion comes 
from the harmony of 5 choice tobaccos 
~blended and pro 
- 


ed according toa 


‘et recipe in Richmond, Va. It tastes 


expensive but costs y little. 


Kentucky Burley—dark flakes, slow burning 
Virginia Bright—bright leaves, even burning 
Old Belt Bright—slightly darker, good body 
Latakia—deeper brown, extra mild 
Perique—very dark, wonderful aroma 


REVELATI 0 


MILD SMOKING MIXTURE 


SAVE #8 7/2 ON FINE ITALIAN 


CHORD ORGANS 


BUY DIRECT ry “AMERICAN INDUSTRY NEEDS 
FROM IMPORTER! ‘ : ‘fay «—s BACHELOR OF SCIENCE 


BIG DISCOUNTS! 


DAY FREE 
HOME TRIAL 


DEGREE, 30 MONTHS 


SAVE 2 YEARS’ TIME 


Ww everyone ean play and enjoy this new musieal sensation. Buy 
‘SAVE up to 4/2 otf mi oA 


os me, Remene Sevetara! 
ENROLL NOW ‘APPROVED FOR VETERANS 


FOR NEW TERM Send for FREE Information 


HEALD Engineering College 
Van Neve at Post, Dept. PS-1162 San Francisco, California 


3 CRITE 


NEW FOR 


FREE! 5 


[Send today Yor this Spectacular Oriental Collection! More 
than 50 fabulous genuine postage stamps from, Taiwan, 


transistarized — | | fae, et Mae EM gon h tea ae er aan 


‘anit remote Tongs "et" the” fystesous Ear eave Seneatonal 
Ignition system Stamos plcturine ‘nerd beats, is 
vers, ines, Seat womens Extra i 
+ Universal installation onal makes of cars, tucks, fon, ciciting ‘otters and ‘other thrilling stamps: for Your 


nd “boat. distribut free “examination. Send “20c _for mailing expense — 
uty transistors assure et Double your money back if not delighted! 
shockproot vents = 30 amp. overrated Jamestown Stamp Co. Dept. Cil2PS Jamestown, New York | 
elreult service’ + Deluxe special 
230:1 turns rat Saturation * Open plugs 
ates plug fouling.» Coll 
‘utput 30 KVA to 18,000 RPM +. Point current 1/20 amp 
Tids pitting and burning» Easier starting in all 
iweainer» Faster and. smoother acceleration ‘with 
Tmistiring» Increase in speed 10% to 30% » No 
tion overheat ‘problems’ in siow clty drivi 
Engine. combustion from. hotter sparks Tncrenses gas 
mileage to 10% =. Tune-ups stay adjusted for peak pe 
formance» Reduces battery drain with no hard start 
= Eliminates distributor-condenser breakdown ». Supe 
foe to’ the ‘magneto ignition system at less cost « 
statis in ess than an hour 
Banshee 15:30 Transistor Ignition system, com. 
ete with F127 col, all mounting nar 
instalation tuneup 


| INTo ELECTRONICS 


aia 
ache, ee 


Catalog 
e 


$40.95 
$38.95 
'SLEP ELECTRONIC COMPANY, Autor ind Karcan, Veterans 


P20, Bor 178 PSI, Ellenton, Florida weaven school or neat es¥ate 


Please send me (enclose check or M.0. for prepaid 


+ postage): Free color brochure 
1... 18-30 for Neg. Ground .... 75-30 for Pos. Ground 
My car isa (Specify 6 or 12 volt.) 

Name, 


Address 


postpaid ~or sem 
‘474, Kens City i, We, 


COMPLETE LOW COST SHOP METHOD 
HOME TRAINING NOW AVAILABLE 


non F opportunities ta P 


“HOW-TO” i | 


HANDBOOK ON | MET*PO" INTERSTATE TRAINING SERVICE 


BOOKLET DEPT, C-2, PORTLAND 12, OREGON 


GLUING = | 


NEW 12-page Elmer’s Wood-Gluing handbook gives 
you details on gluing for heavy construction, home im- 
provements, cabinets and furniture, models and toys, 


Sports eqtlpunent. Contains bias, te, and sherkcats (QUALITY READING —o, BIFOCAL GLASSES Tor FAR ond WEAR 
Includes drawings, as well. Tells you what glue to use Papecacptgery teat agra iaaeiatd 
indoors and out. Send stamped, self-addressed en- ceatisin or dtiadios tthe eyercoed ane 
velope for your free copy. Elmer, The Borden Com- have difficsity reading or seciag. far. 

pany, Dept. PS-112, 350 Madison Ave., New York 17, ADVANCE SPECTACLE CO. Inc., Dept(Eaees 


N.Y. (Available in Canada.) 537 So. DEARBORN ST. CHICAGO 5. ILLINOIS 
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Not everyone do 


For 12 months 
I’ve averaged 


well, but T. N. CODY, who started a business of his own, reports. 


"800 


—most of it clear profit for me! 


PER 
MONTH 
INCOME 


Many men have discovered how to be independent, to be free of layoffs 


“I netted $133 in one 8-hour day.” 


and bosses. C. G. Naples grossed more than $200 his first week. A father- 
son combination grossed $44,000 their second year. H. Lemon says, 


How much you earn depends largely on you, but we help you to 
start and work with you for your success. You need no special 
skill, no large investment. Start part time if you wish. Hire helpers 


as needed. 


Learn at home the low cost Sweazey Way 


waten 48 an hour, part time watch make 
Mort re, if modern Sweasey home study 
Watches. Protessionalfy prepared training. Wo prev 

Matches. Protessionaify prepared training, No previous experience 
eeded.” Special tools provided. for-praciice. ‘Tuition uly. 45.8 
Mouth, Dipjoma ‘Awarted. Free tauiple lesion ‘and opportunity 
Book ive ail facta Write today. No ebilention 


CHICAGO SCHOOL OF WATCHMAKING 


2330 WN. Miwaukeo Avenue. Dept. 4112, Chieago 47. Iitinols 


The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. YOU LEARN BY DOING 

factual meat market conditions in big modern 
school at Toledo. 


For beg or men with experience. Get a profit- 
able store of your own, Remember, PEOPLE MUST 
EAT! Big pay jobs, Free employment help. Thou- 
sands of successful graduates. 


Buying, cutting, percentage, pricing, advertising, 
selling, etc, A’ complete retail meat education. 
National School established 39 years. Get National 
training NOW. Pay your tuition in easy monthly 
payments after you graduate. Send coupon for FREE 
40 page school catalog — TODAY. G.I. approved. 


NO SHOP NECESSARY - Our PORTABLE ELECTRIC DE- 
‘TERGER shampoos rugs, carpets right on customer's floor. 
Wonderful results bring you repeat business, large fees. So 
efficient and safe, it is used by largest hotels and railroads. 
OURS IS NOTA LEASE ARRANGEMENT + You are free to oper- 
ate in an independent manner. You sign no contract. You 
own the deterger outright and are always your own boss 
...and every dollar you take in is yours to keep. You pay 
no fees, or dues, or royalties to anyone. And you take no 
risk, Your deterger is fully guaranteed and enough sup- 
plies come with it to return far more than your invest- 
ment. Many earn the cost of the deterger in a week or 


LEARN MEAT CUTTIN 


I 

! 

about your RUG DETERGER and t 1 
T can start my own permanent, I 
business, 1 
I 

| 

| 

I 


Nome. 


Addees 


City. Zone__Stote. 


—————— 


!YOoh? 
ITS! STRENGTHa 
INCING/erc. 


Ree 


AT NATIONAL 


Pay After Graduation 


SS 


| National School of Meat Cutting, Ine., Dept.51-L, Toledo 4, Ohio | 

| Send me your FREE school catalog on National Training at | 

| Toledo in Mest Cutting, Meat Merctandising and Self Ser¥- | 
tee Meats. No obligation. No salesman will call 


As an electrical trouble shooter the Model 161 
‘© Will test Toosters, Irons, Broilers, Heating Pods, Clocks, Fans, 


wae abe 


Se Le eed et toben 

‘+ Measures AC. ond D.C. Valle 
toger, (bath 110 Velt end 220 
Vir lines) 


TBH 


BUILD THE FINEST 


TV KIT 


On Easy “Pay as You Wire” Plan 


Only $5 forthe ns 
ELECTRONICS uy 
Ins ineresing wey <SAeEa 
maha Cats ste 
eer 


CHASSIS 
for eowom 


[ TRANSVISTON Eiri, ie Groy Oats Ara Tents. 
1D Send complete 17-page Catalog On TV-Kits Enclosed is $ 
| Yor Starting Package. | understand that I can buy packages one at a time. 


engineering degree in 27 months 


Industry demands graduates. Enjoy higher income 
advancement. Major gorporations Fegwiarly intervicyd 
and en Bachelor of Science Degree in 31 
Mechanical, Aeronautical, Chem: 
ical, Civil Engineering, IN 38 MONTHS a B. 
in Business Administration (General Business, Ac- 
counting. Motor ‘Transport. Administration majors) 
Small classes. More professional clasa hours, Well- 
equipped labs. Campus, New. dorms, "Low. costs, 
Funded 1884. Enter January, March. June, Septem: 
ber, Write J. F. McCarthy for Catalog 
and “Your Career in Engineering and Com- 
merce” Book, Learn more and you'll earn 


Trovsers $1.20 + Men's Suits $4.95 + Men's Ov 
Cor Coots $2.95 + Work Shirts B9¢ * Spor 
etter used clothing, Write for FREE Corel 


TRANSWORLD, Dept. 164-1 
162 Christopher Ave., 


RUPTURE! 


An amazing Air-Cushion 
Tnvention allows body 

freedom at work or play. 

Light, neat cool,eanitary 

Durable, cheap. Day and night protection n helps 
Naturesupport weakened muscles gently but surely. 
No risk, Sent on Triall Write NOW for free Booklet and 
Proot of Results, All correspondence confidential, 


Brooks Company, 348 State St., Marshall, Mich. 


DARLING PET MONKEY 0 » 


lay with and, caren the almost human pet Y 
Children and adults love thie Squirrel Monkey. 
if. Enjoy compantonhip and tun with 


teat what yeu eat. Free inetructions & cage 
Inches” Gunraniced. ive, delivery. Only, i 
‘collect. Mall. check ‘order for 


= 1 der. te 6 der.s $2. 
as 7 dat. or more: $2. 


TED ENTLICH, 251A Murroy Hill Terroce, Bergenfield, N. J. 


ity Tene, 
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MAGIC MAIL PLAN ., 


that comes with this Little Macsiae | 
CAN MAKE YOU *5°2 AN HOUR | 


Wite today for free fact about the 


The machines turning | 
‘outa job that will bring 
‘perator $2.58, by mal. 
Material cost, nly Tel 


{the frst time, a simplided machine 
brings the fabulous profits of Plastic 
Fy ing with: 
{nreach of the small operator. Any 


No Canvassing or Selling 
Fill orders at home i spare time to 
"The expand eo fulltime bea 
We even supply circulars 
ring buck cath nnd orders, ash 
ame for all the facta Fou Reed 12 
Mart. A posteard wil do No charge. 


WARNER ELECTRIC CO. Dept. 3. 
1512 Jarvis, Chicage 26, Iinets 


convenient msouthly terma, Write for FREE 
Blackstone School of Law, 307 N. Michigan Ave. 
Dept. 128, Chicago 1, Illinois 


High School Course 
at Home Many Finish in 2 Years 


aig ae eed 


art Pour taming mow 


‘American: ‘Dept. 846, Drexel at S8th,Chicago37 


PROFIT IN YOUR SPARE TIME 


SMALLENGINE REPAIR PAYS BIG ! 
Outboard ~ Powermower * Chain Saw * Tractor 
MAKE EXTRA MONEY — er fix your 
‘own engines end SAVE! Illustrated, easy-to- 
learn Home Study Course 4: 
pert, Free information. Wri 
NCOLN TECHNICAL INSTITUTE 
Suite 11-G, 472 Market Street, Newark 5, M. J. 


—_ 


W 
YOU CAN PLAY! 


Piano, Guitar, ANY Instrument 


PLAY reat tunes on ANY Instrument right trom the start 
‘even If you don't know a single note now! Amazing course 
ets you teach yourself at home, in spare time. No boring 
exercises. You play real notes. Make rapid progress. Easy as 
A-B-C. Low cost, Over 1,000,000 students. 
n FREE BOOK describes this famous course in 
full. No obligation. Write TODAY to: U.S. SCHOOL 
OF MUSIC, Studie 1511, Port Washington, M. Y. 
(Largest in the werld—Est, 1898.) Tear ad out. 
Chartered, N.Y. State Educa. Dept. 


Made 
510% — sf 


: | in One Month’s Spare Time” 


—says Earl Reid of Ohio 


«THE FREE BOOK offered below was a big frst 
step ahead for men like Earl G. Reld of 
‘Thompson, Ohio, who says: “In one month I 
took in $648, of which $510 was clear. I work 
only part time — do a lot of service calls on 
ranges, dryers — also house wiring and elec- 
trical maintenance.” 
YOU CAN “BEEF UP’’ YOUR INCOME, 
SPARE TIME, OR FULL TIME, 


WHEN YOU LEARN THIS WAY TO 


| Fix Electric Appliances 


Like Earl Reid. many 
ood=payi 


are in use right now in 

‘American homes, Seventy 

six million MORE are 

ear, People 

xed, good 

Ou take 
Wor! 


Sought each 
Reed them 


No experience 
needed, no big Investment 


‘i3 to gals. 


POUR HUNDRED MI afeady money earn 
LION Electric appliances while you learn, 


Quick, Sure Way to Learn 
Everything You Need to Know 


ur 24-pake PREE Book makes, sure each Job, te 
Qik Rog*Sou"eane Beck Home right teady to gatiect 

fen Ameen Blecric the cash corse 19 You 
a nee Here's the big-demand 
PREE Sample Lesson business you've been look- 
shotshow curcasrcleariy puNpeHs You've Been, ok 
Beeisearaceatses laa. crates 
you for top earnings Gs ‘proved. sceesaful for 
rofitable future in Over 45. years. Get your 

this BugTReldail Tories P1ee ode Freeh 
tin abe" 8 i oupen, fet 

(At no. extra, ch 

eves. provide ail 
Steemble your owe 
wiabie Appliance Tester 
shows sou where to re: 
Dain speeds Our work, 


‘Washe 
ington 1, D.C. | No" oblig 
tion. and no éalesman will 
call'on you.) 


NATIONAL RADIO INSTITUTE, 
Appliance Division, De 
ington 16, D.C. 

Please send me Free Book about your 
Electric Appliance ‘Repair Course and 
& Pree Sample Lesson. Xam particu 
Taciy interested tn’ 

Ci Spore Time Earnings _ [) Better Job 

Di Besioess of My Own 


| 
! 
1 
1 
1 
! 
ra 
! 
“1 
! 
si 
KC] 


E E INTER NaTiONaL 


CATALOG 


‘© Citizens Band 
Transceivers 


‘© Citizens Band Antennas 
and Accessories 


* Amateur and Citizens 
Band Crystals 


‘© Commercial Crystals 
‘© Transmitters/ Modulators 


‘© Frequency Alignment 
Equipment 


Power Supp! 


Your 1963 Buying Guide for Precision Made 
Radio Crystals and Electronic Equipment. 


18 North Lee, Okiat 
Rush 196) FREE Cat 


Name. 


Address 


MENT 


E 
HEAVY EQY UEBUILDING 


REPAIR- 


EAR 
EQUIPMENT 
OPERATOR, 


Sever a ee 


YOU CAN OPERATE A 
GARDENCRETE CENTER 


New Wayside Enterprise Offers 
High Income on Low Investment 


_~ 


F 


You can make, display and sell Gardencrete — a 
line of decorative masonry rich in eye-appeal and 
use appeal. Many items — traditional and con. 
temporary. Bird baths, lawn seats, llagstones, vases, 
screen block, brick and stone for building pati 

walks, planiers, ‘barbecue pits, ete. Large coler 
range. Easy to make; no experience necessary. 


This is c franchise opportunity, = exclusive 


privileges in protected territory 


is. 


Tous profit poient 
A timely ‘business, with fascination, 
terest and opportunity to capitalize on 
Personal vision and aggressiveness. _=S 
Supply. all necessary’ instructions and 

eration, Thousands of 
ow open. Writ 
‘once for prospectus “The 
Gardencrele Center Idea”. 


COLORCRETE INDUSTRIES, INC. 
727 Ontawa Avenue 
HOLLAND, MICHIGAN 


ANODE Amazing Variable 


MOTOR CONTROL 


for the 
ELECTRONIC HOBBYIST 
i Many standard household appliances 
a and portable tools can be adapted to 
won Variable speed operation by the use of 
SaThove this simple half-wave Silicon Controlled 
catmooe Rectifier (SCR) Kit. (See article in this 
issue.) The SCR Kit permits optimized 
matching of the tool to the specific load. Kit contains 
SCR, semiconductors, potentiometers, condensers, easy 
to follow instructions and circuit diagrams. All new—no 
surplus. Mounting board is prepunched; measures 41/,” 
x53;”. Be the first to use this amazing electronic 
device. $14.95 ppd. USA. 


Pronece KITS 


[| _5403 PROSPECT “AVENUE CLEVELAND 3, OHIO 


vuaEARNa SMALL FORTUNE 


m2 N YOUR SPARE TIME. 
Make $100, $250, $500 and MORE introducing amazing 
5-Year Guaranteed light bulbs .. to homes and bu! 
eases in your area. ‘and thesale is made! Earn 
atc! Hush your 
special FIER Starting Ofer and mo 


_ INVENTORS 


If you have an invention that you believe has merit, write 
tus at once for copy of cop: kot. 

About Selling Your Inventi 

Kessler Sales Corporation + De 


*6975 "1098 


MI FALSE TEETH wer 


New Plate Made From Your Old— 
Returned AIR MAIL Sar 


ek 


Neer ae 


EARN EXTRA MONEY PRESS A 
suTTON— 


With Amazing ““HEXE" ites 
AUTOMATIC NEEDLE THREADER Threaded! 


ocoNORTHERN IMPORTERS, 
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1765 
mAWER MODE! 
NFW! STEWART Wi ELECTRUC TACHOMENER 


3-times easier to read! 


Full-Sweep dial scale uses 270° instead of the 90° of most other 
electric tachometers. Makes the new Stewart-Warner “765° 
easiest of all to read, And use of new “moving coil" principle 
assures accuracy of +29% with steady pointer over the entire 
scale. This new Stewart-Warner tachometer enables you to keep 


engine operating in most efficient and economical speed range in 
every gear. Tells you when to shift. Result: better performance and 
lower maintenance costs. + Easy installation! « Long-life perform: 
ance! « Not affected by variations in battery voltage! » Temperature 
compensated! « Brass case, chrome bezel, indirect lighting! 
See the new “765 Tach” 
at your Dealer's today! 


INSTRUMENT DIVISION 


STEWART- WARNER 


CORPORATION 


THIS ww NOT THIS 


WORLDWIDE 
STAMPS 


~ Sao © 


Dept, P-112, St. Paul 1, Minn. 


“TELESCOPE 


75 POWER z 


5X-45X-75X 


$398 


GARCELON STAMP CO., Dept. NPSX 
Calais, Maine. Rush free 100 Different Stas 
‘offers. Enclosed 10e for handling. (PLEAS! 


: 
i 


‘toner back ruarantee 


31 | 


AUDELS GUIDES 


1 AUTOMOBILE MECHANICS GUIDE. 1132 Popes 
2 HOME APPLIANCE SERVICE GUIDE. 864 Pages 
3. TV 8 RADIO SERVICE LIBRARY, 2 Book Set 

4 HANDY BOOK OF ELECTRICITY. 1052 Popes 
PLUMBERS & STEAMFITTERS GUIDES. 4 Bock Set 
7 
A 
10 


PAINTING 2 DECORATING MANUAL. 585 Popes 
CARPENTERS & BUILOERS GUIDES. 4 Book Set 
WELDERS GUIDE. 408 

11 MATHEMATICS MADE EASY. 672 Poges 

12. Macninir & TOOMAKERS HANDBOOK. 1250 Popes 600 

$00 

2350 

900 

[RECTRIC MOTOR GUIDE. 1056 Pages $00 

SHEET METAL PATTERN LAYOUTS. 1152 Poges 730 

DOuT-YOURSELP ENCYCLOPEDIA. 2 Book Set 

NEW MECHANICAL DICTIONARY. 712 Poges 

WATER SUPPLY AND SEWAGE. 436 Pag 

PRACTICAL CREATIVE PHOTOGRAPHY. 416 Poges 2.95 

GAS ENGINE MANUAL, 480 Poges 00 

OUTBOARD MOTORS BOATING GUIDE. 400 Pages 4.00 

WERE 1S ALL YOU DO 
1S AS" TO ORDOR in the Noh Mat 
Wet tend you myo haeCuaen ot ed Cup bow 


Ne. 
Ne. 
Ne. 
Ne, 
Ne. 
No. 
Ne. 
Ne. 
Ne. 
No. 
Ni 


rp ot tam ane eay ey hen fo you a ce you eat cane 
Pte state, eter te eso 


Talat oo a ah 
ecg ai ab ce a en 


JY WESTERN HAIG 


-12 CALIBER 
SPECIAL FACTORY 
OFFER! 


USES POWDER CHARGE 

This small bore gun shoots 12 col. 
leod bullets fired by small 44 m 

) powder charge, Not e CO, gun! You'll 

‘hondsomelines, grip, and bol 

ball ond 


Develop pistol form, accuracy at o fraction of 
caliber pistols. Comes with 50 lead 
. Satisfaction guoronteed. Send $3 to: 
HAIG MFG. CO., Box K-26, Alhombro, Coll 


7 WO Elec hee Fe 
a 


HED] SAVESHIPPING COSTS! cn ey noe cont or | 
erin eer apa pov See Tos arms oem 


ENGINEERING 
SCIENCE 


B.S. DEGREE 
IN 36 MOS. 


‘eau buy irom 
SEND FOR FREE CATALOG 
BUR BARBELL Co. 
Lyndhurst 5, New Jersey 


ENGINEERS EVERY YEAR 
GHEE In Science or Engineering to 
‘sutional, Sf-mopth, engineering 


Ba? ih 
relat ‘countries 
Ais Prom oa 
i try 
Bie! AND af 


DAVIS corp. 


Indione 


watea p, ‘Becree 
checked: ! 


i 
Electrical Eowincerin 
tronic Engineering 


Met 
Bh 


ME Prov... txt you CAN 
w CARTOONING 1 


Now you can trai 
sively for this. Righly- 
Gpportunities. in’ art are’ gi 
With Continental “Schools 
start drawing. immediate!) 
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TELEPHONES! 
Heclfa commlete decorative purpose $12.00, 
Working sores iter. xt on 

fT si"-50, talking circuit only. Write for 
Eomplete telephone ist. All shipments F.0.B. 
Simpson, Pa. 

TELEPHONE ENGINEERING CO. 
Dept. 1102 ‘Simpson, Ps 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 
case after case, while gently relieving 
actual reduction (shrinkage) took place. 
ost amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!” 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H®, Ask for it at all drug 
counters. 


tite 19 Make $1,000 A MONTH ? 


farantwed for 20 
for only $4.05: Write for Free 


Institute of Hydraulic Jack Repair 


TURN 58c INTO $6.00 CASH PROFIT 
AT HOME IN SPARE TIME—METALIZING 


and wet back $6.96 
fand mal 

business. Hundreds make good extra money in side- 
line work, So Eaay—so much Fun! "Eternalize” baby 
‘shoes, other keepsakes. ‘Big market everywhere. No 
face-to-face selling. “Write for facts FREE, plus f- 
nancing plan. No obligation. No salesman will call. 


WARNER ELECTRIC, 1512 Jarvis, Oagt. M-EM, Chicags 26, I, 


_ ae 
AVIATION CAREER 


SPECIALIZED EDUCATION / PROFESSIONAL 


TRAINING . . . only 3 years and 4 months 


in aviation. Job 
hie. 
lant Technicion, Aeroncutical Engineering 
ness or Executive. Pilot, Classes in Mom. 
SEND FOR FREE 48-PAGE BOOK 
Embry-Riddle Aeronautical Institute 
‘Miami, Florida (Founded 1926) 


*] GIANT NEW 1963 


; CATALOG 


City 6, Me.| 
Rush me FREE 1963 B-A Catalog, 


Name 


MY SPARE TIME HOBBY 
MAKES ME 


$5°° an hour 
CASH PROFIT « 


—Grover Squires 


<5 START YOUR OWN SPARE TIME BUSINESS 
= You can turn your spare time into Big Cash Profits 


EZ SHARPENING SHOP... 
oO 
ae 


2 


TSEisAw SHARP-ALL CO, 703 Field Gidg., Kansas City 11, Mo, 


I Send Free Book “LIFETIME SECURITY". No obli- 
| gation. 


\ 


ee 
‘no inventory... right at home... 
‘no experience needed. 

FREE BOOK tells how you can start your 
‘own spare time business while you 
still working at your regular job. Lo 
Cost — ti 15.00 


tate. 


‘I'll Give You the Secrets FREE’ 
HOW YOU CAN CASH IN 
ON THE EXPLODING 
PLASTICS INDUSTRY 


Space Technology Break-thru has developed new Plastic 
ferlals, Processes and is. Now you can, Fab- 


2 


Hieate, Mold, Shape. Laminate and Form new Plastic 
Materials wiih hundreds of wanted and needed Glamour 
Mems at HOME? My: New, easy-to-learn methods. put 
you In’ high jastics Business overnight! Start 
Small—grow big—I'll pave the way for you. Use my 
money. 1'll set you up—help sell your products at good 
Prices, guide you every step of the way and virtu 
pay you for your Spare Time. Stop wasting. Time—; 
Your share of the easy money available now in 
HOOMING. Plastics Business. 

weeded desperately ‘everywhere 


No S  Hooklet mplete x 
citing "a this amazing new Home. Business. 
Learn the hidden ‘scerets of in cash in 


Quickly on the Exploding Plastics Industry TODAY! 
i for Quick Reply — 


i Mr. William (Bud) Williams, Pres 


ws 


1 cuy Zone State: oa 


Fun to build, inexpensive, easy to 
Factory ‘kits available, Order 
view drawings, specs, photo of 
ro-Copter $2 or motorless Gyro 
Glider $1. Send coupon today. 


hei 


—_ 
g@ ©» business... 


Make BIG PROFITS with 
Dazzling Bargains Like These 
‘Importing offers you full or spare 

me profits beyond your wildest 


= $1.96 New drop ship plan of 


ETE fern you Beat ay rot 


‘Airmail rvches 
‘me oversight 


B CARDIGAN 
‘SWEATER 


$200 Js 


kts 


UPTURED 


BE FREE FROM TRUSS SLAVERY 


Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worri 


JOW and explal 
SURGICAL Methods of ‘Treating Rupture 
are so successful today. ‘No obligation. 

Excelsior Me 


AND KEY 


Locksmithing ‘inane 


\Now Made Easy! ""nstteat unto 


Famous BEETROTORE fae 
chargers at wholesale prices. 
AUTO . . . MARINE 

Baa Me ion $2.78 or 
om Write today for tree full line catalog. 


Priced from $3.75 
DORON ENTERPRISES, INC. po. ex m1 chin, 


‘centritaeat ana 4 
LABAWCO PUMPS. Belle Mead 4, N. J 


Sure, commercial beer is good. But for hearty beer with 
brew your own. 


‘ALL FAMOUS, 
‘BRANDS! 
TRUCK 


reins! @ auto 


ya AGS En LS TNS pt 10% OF EE, pe 


HEADQUARTERS for ALL SPORT CAR TIRE SIZES 
FREE - SEND FOR YOUR FREE CATALOG FREE 


RELIABLE TERE DIST. 128 Morgan Bivd..Camden4,N.). 


FALSE TEETH BREAK? 


GOOD | Yow repair them at home in 8 minutes 
Amazing PLLATE-WELD repairs clear $498 
MEWS |g ie cae: toe 998 


id pink plates and replaces 
STB Lng; nels lke new. or your money back. 
iiome Dental ids Co.,Box1731, Dept. 1iA,Bakerstield Calif, 


‘At Drug Stores or send 31.98 plus 22¢ hand 


37,1085 


Ly 
easy YEAR, 


Cleaning- PE. 
Repairing 


& DATA PROCESSING 


nae as "BIG INCOME® PERSONAL PRESTIGE 


ane 
incturer, train you free: Smail down payment starts you, | AT LAST? WITH THOUSANDS OF PRESTIGE POSITIONS 
Easy-pay plan lets you pay from profits. Eroved merc idis- | WAITING FOR NEW DATA PROCESSING TECHNICIANS 
a La ng AND PAY SCALES AT A RECORD HIGH, A.T.C.’s EX- 


servi tion any setup Radi % 
CLUSIVE METHODS ARE AVAILABLE TO YOU IN A 


hom: ood money working ever 
INLAND MFG. CO., Dept. PS-11,1108 Jackson St., Omaha 2, Nebr. | SPECIAL HOME STUDY PROGRAM GEARED TO YOUR 
—__—_$_— | TIME AND BUDGET. 


LEARN MATHEMATICS] Sastvtesica iat: rx ter son ou 


Basie mat FREE BOOKLET 


tion and laws, various equations” progressions and series, ele 
Grantham Schoo! has just recentiy developed an unusual home \UTOMATION TRAINING CORPORATION 
7023 €. Kirby, Dept. PS112, Detroit 35, Michigan 


study course which can bring you up to date in these sub- 
ects. Don’t let inadequacy in math hold you back. Write today. 

RUSH ME FREE, WITHOUT OBLIGATION YOUR 21 

BOOKLET “YOUR FUTURE IN IBM DATA PROCES! 


GRANTHAM SCHOOLS, INC., Dept. 250-S 
eee Sh Mostar Ee Los Angeles 27. Calif.] |§ INFORMATION. ON HOW | CAN BECOME & PART OF THIS 
REWARDING PROFESSION. 


ais Wael Knife $129 |i» not 


‘ADDRESS, 


cry. ZONE........STATE. 


BE A 
REAL 


ESTATE 
BROKER 


$395 UP BUILDS TRAILER COTTAGE 


temporary, with oF 


Hata Ie seth ounelt 220 
sn 
Set an ats TRAILER COTTAGE, #0, tar, Tape 3 Fa 


er 


waAVN greta cr Sienna ee 


$6.44 AN HOUR ®Sihess 
STEP INTO THIS BOOMING 
$19 BILLION A YEAR INDUSTRY 


Hundreds of accidents and 
losses will happen this 
year in your community. 
We'll show you how to 
investigate and adjust 
these losses for insur- 
ance companies, rail- 
roads, government 
‘offices. You buy NO tools 
‘or equipment. You do NO 
selling. You need NO prior 
experience or higher education. And you 
can operate out of your own home. Right 
now independent Accident Investigators average $6.44 an 
hour. We'll train you quickly to do the same. Start part- 
time if now employed. Fill the need for an Accident Invest- 
| gation specialist in your area. Colorful booklet explains 
everything. Absolutely no obligation on your part. No sales- 
man will call. Write TODAY for FREE Booklet. 


| UNIVERSAL SCHOOLS, PS-11 6801 Hillcrest, Dallas 5, Texas 


‘Shor 


Kuempel'Enime clock 


SEW LEATHER mafitatoStiny 
COMPLETE, EASY TO-USE. MEAVY DUTY 
SEETGHER Rett Oni COMPACT TOOL 


WANDERLUST 


Theirs is the pioneer spirit inherited from forefathers who conquered the 
Plains in Conestoga wagons . . . who surmounted the suffering of a stormy 
Atlantic crossing, in steerage. 

It's a boundless curiosity that began with wonder of what was happening on 
the other side of the crib . . . then, quickly, extended itself to the other side 
of the wall . . . the other side of the hill . . . the other side of the ocean... 
the other side of the Moon. 

Their restless minds propel them ever onward toward new horizons and excit- 
ing adventures. 

Within these pages, they find information and products that help satisfy their 
curiosity . . . and further stimulate their wanderlust. 

They’re the ones who leave no stones unturned . . . or seas uncrossed . . . 

...and they read this magazine, just as you do. 


MAGAZINES. *« your world of ideas and products 
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Sworn statement from CHAS. LEMMI) 


"After starting 


n business TW] 
ny hee NVERAGED 


‘Not everyone does as well... 
‘Mr. Leriming o1ns two machines 
«In city of less than 50,000, Mr. Lem- 
ming started his own business after 
filling in coupon like one below. 
He averaged $100 a day during 
first year, some days $200. F. E. 
Doran grossed $1050 in a single 
month, Geo. Held grossed $300 
in one week. 

How much you earn depends 
largely on you. You need no spe- a 
cial skill, no large investment. Start spare time 
until full time justified. Hire helpers as rleeded. 
NO SHOP NECESSARY - You clean upholstered 
furniture with efficient PORTABLE ELECTRIC 
DETERGER on customers’ premises —homes, 
hotels, motels, etc. Auto upholstering, too. No 
hauling; operate from your home. Watch busi- 
ness grow as customers tell friends. Supplies 
cost little; what you take in is mostly profit. If 
you want to be independent —free from layoffs, 
bosses—start this profitable year-’round busi- 
ness of your own. We will help you to start and 
work with you for your success. 


Fellow Science with Model Rocketry 
“Blast off”... into the exciting world 
|) __ of this new space-a 


ESTES INDUSTRIES 
Penrose.23, Colorado 


SAVE 2° GUITARS 


Direct from Wholesaler-t You 
Low Dises 


5-DAY FREE TRIAL 


_- ‘QuITAR. WORLD, Dept. P-112 
"qr Chicoge Avow Chicane 22. 1. 
Bonk fre Oster Graig tad Dieses Pris 


Color 
Catalog— 
Discount 

Prices 


100-> 


it clear profit!”’ 


OURS IS NOT A LEASE ARRANGEMENT + You 
are free to operate in an independent man- 
ner. You sign no contract, You own the 
deterger outright and are always your own 
boss...and every dollar you take in is yours 
to keep. You pay no fees, or dues, or royal- 
ties to anyone, And you take no risk, Your 
deterger is fully guaranteed and enough 
supplies come with it to return far more 
than your investment. Many earn the cost 
of the deterger in a week or two, It costs 
nothing to get the details... write Tovay. 


hliestion rash your FREE booklet about how 
I art my oten permanent, profitable electric Up- 
belstaty ing business, 


I 
1 
! 
! 
I 
=} 
| 
=a 


CD DIESEL CO ELECTRONICS 
O auto ( AUTOMATION 


‘The, averae sartng malay of students com- 
our FCC Litense, Electronics Techni: 
rse,,and thove completing our Diessl 

‘a $4,800 por Year. 

‘Ate becoming familiar with the industry, 
their salary usually increases to $6,000 or $7,000 
per year. 

After they become senior technicians, or 
master, mechanics, they ‘can earn’ $8,000 to 
$10,000 per year. 

‘When they become apecialista, or a part of 
management’ oratart their own business 5 
they can earn considerably more. 


pia as in which you ore interested end mail for 
Dd 


BAILEY 


<= Hints from 


4 


Paper towels are as useful away from home 
as they are in the basement workshop. Keep 


them handy: Attach a regular holder inside 
the car trunk. When you must handle 
greasy or dirty jobs on the road, simply 


raise the trunk and tear off what you need. 


SMALL MAGNET 
CEMENTED TO 
PLUG 
Let magnets work for you. They are simple 
little assistants, often overlooked. You can 
hang up items with them, use them as hold- 
downs for loose papers, or cement them on 
equipment as grips. For instance, it's easy 
to misplace the drain plug when changing 
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the Model Garage 


Changing a throw-away oil filter can mean a 
lot of struggling. Try using an old leather 
strap and buckle to remove it. Just slip 
the looped belt over the filter, tighten it up, 
and lift it out. The tightened strap will 
keep it from slipping. 


oil, By cementing a small magnet to the 
plug, you can keep it beside the drain hole. 
Or, if the gas-tank lid fails to close, buy a 
magnetic door catch. Drill two holes inside 
the gas well, then attach the catch so the lid 
touches the magnet in the closed position. 


CONTINUED 


Pontiac Motor Division - Ganeat Moors Corporation 


Optoma at exten cost 


“Don’t tease the pretty panther, Clive.” 


We drew our new Grand Prix low and sleek and road-hungry 
on the drawing board, and son of a gun—it came out that 
way in the metal! And on the road, a nicer thing couldn't 
happen to a Pontiac-watcher. 

With the looks coming through loud and clear, we concen- 
trated on making the car driveable. What's our idea of a 
driveable car? One with steering and suspension that 
accept a “‘that-a-way” command without arguing the 
point. One with pedals, levers, switches and knobs that 
are placed just so and work right now. (A steering wheel 
adjustable for height and rake helps, too.* Ask Clive.) 


What's connected to the right-hand pedal is between you 
and your dealer. We will say this: the result of pressing 
that pedal will range from mere bravery to a reénactment 
of the charge of the light brigade. The lever between the 
bucket-type seats connects to a choice of Roto Hydra: 
Matic* or 4-speed floor shift.* 

Now for the final connections: Your hands to the wheel and 

your....er, nether region to the driver's seat. The keys 

are tinkling in your dealer's hand. Watch his hand twitch. 


ene Wide-Track Pontiac 
4 


More Hints from the Model Garage 


To apply car wax, put it in a plastic squeeze 
bottle of the type some liquid detergents 
come in, While one hand is squirting the 
polish, the other spreads it. This speeds ap- 
plication and eliminates accidentally over- 
turning a standing container. 


If the battery runs down frequently, you 
can suspect a small but constant current 
drain. This is checked by disconnecting one 
battery cable and touching it against the 
terminal. A tiny spark indicates that current 
is flowing. Check all wiring. 


AG rorutar science NovEMBER 1962 


When backing up, you can alert children 
with this alarm: Add a six-volt buzzer to 
the car's electric system by mounting the 
unit inside the trunk and connecting it to 
the bacl it . The buzzer will sound 
when the car is in reverse. 


int pliers makes a 
dandy tool for removing spring-type radi- 
ator-hose clamps. Notched as shown, it will 
hold a clamp without slipping. And you 
can work the pliers at various angles in 
those difficult or tight locations. 


Two simple exercises that 
can add years to your life 


PUSH 


This evening, while at home, get into your car and push 
the brake pedal, Have someone in your family make sure 
both your stop lights are working. If one is out, replace 
it tomorrow. You'll make it easier for the other driver— 
safer for yourself. 


PULL 


Then pull the light switch. Make sure all your headlamps 
(don't forget the upper beam) and your rear lights 
are working. And while you're at it, check your turn 
signals. These Push-Pull exercises will do you good— 
especially if you find a burnout. It's very possible you will 
— because one out of every six cars needs a new bulb. 


When you find a burnout, replace it 
with a dependable General Electric 
lamp, the brand most people prefer. 
Miniature Lamp Dept., Nela Park, Cleveland 12,0. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


a 


Detroit report 


By Devon Francis 


Willys’ Wagoneer 


A Jeep in name only 


When Willys Motors trotted out its 
new Jeep Wagoneer at the Detroit Auto 
Show last month, the occasion marked 
several firsts for the company. It was 
the first time since 1955, when Willys 
abandoned its “Aero” line of sedans, that 
the Toledo plant could boast of a genu- 
ine passenger wagon. All the company’s 
vehicles meantime had been classified 
as commercial. 

The Wagoneer is the first U. S. pas- 
senger car to offer an automatic trans- 
mission with a four-wheel drive, and the 
first with an overhead-cam, six-cylinder 
engine. 

The Wagoneer is a radical departure 
from anything that Willys has marketed 
in these last few years. It’s sleek. Its 
lines flow, The company is at pains to 
point out that it has little in common 
with the famous Jeep but the name. 
Toting six passengers, it is available in 
either two- or four-wheel drive, with two 
doors or four doors, and in standard or 
deluxe versions. The engine turns out a 
respectable 140 hp. Wheelbase is 112 
inches, overall length 183—about that of 
the smaller U. S. compacts. 


A limit to engine size? 

Two bits of news were bracketed 
when the bulk of the 1963 models were 
announced in September. One was that 


American manufacturers probably are 
going to limit the piston displacement of 
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their engines to 427 inches from now on. 
That's not as puzzling as it sounds at 
first hearing, despite the renewal of the 
“horsepower race.” 

The other bit of news—as described in 
Porutar Science's auto section in Oc- 
tober—was the announcement of option- 
al transistorized ignition. 

First, about the limitation on cubage: 
Ford is known to have been experiment- 
ing with an outsize power plant of 483 
cubic inches. Pontiac is rumored to be 
testing an engine in the same bracket, 
and Chevrolet's got one in the 450-inch 
range. These engines may be junked. 
The reason: The National Association of 
Stock Car Auto Racing, National Hot 
Rod Association, and American Hot Rod 
Association—all sponsors of racing events 
—have a 427-inch limit on engine size. 
Detroit's big engines, experimental or in 
production, are actually intended for 
racing. The auto makers like to win 
races. Helps sales. But if they can’t race 
those monster engines, they may not 
make them. 

How does transistor ignition tie in 
with the cubage limit? Here’s how. The 
standard battery-coil-breaker-point  sys- 
tem will deliver only about 400 sparks 
per plug per second. At 6,000 r.p.m. the 
ignition is getting on the outer edge of 
its performance. A magneto does better 
—producing about 500 sparks per sec- 
ond. But there is practically no limit to 
the number of sparks to be drawn from 
a transistor—and good, hot ones, too, 

The higher the r.p.m., the higher the 
engine's power peak. So transistors will 
produce more from 427-inch engines 
than conventional ignition systems. 


For 1964: a new Bird 


With the 1963 cars still warm from 
the stamping mills, how would you like 
a peek at 1964? The T-Bird will be all 
new. Interiors will be revolutionary, 
with “cove seats” integrated into the 
sides of the car . . . In ’64 at least two 
more cars will offer disk brakes—the 
T-Bird and Chrysler's turbine-powered 
car, which currently bears the name of 
Typhoon. 


BRAND NEW ECONOMY CAR 


THIS 1914 MODEL T FORD GETS BET- 
TER GASOLINE MILEAGE TODAY THAN 
WHEN IT WAS BUILT. HOW ABOUT 
YOUR CAR? Forty-eight years ago this 
Model T got 18 miles to the gallon of 
gas. Today, thanks to better gasoline, 
better ignition, it gets 19 miles to 
the gallon. What's the point? Just this. 
‘Almost any car can be an economy 


car if you'll only give it a little help. 

How? Easy. Just drive “Old Faith- 
ful” down to see the guy who sells 
Autolite parts. He's got a whole shelf 
full of nifty items that will make any 
moocher a miser in the miles-per- 
gallon marathon. 

Spark plugs that clean themselves 
while you drive. Factory-quality tune-up 


parts. Stasful Batteries that offer up 
to three times the protection against 
dry-out failure. And a friendly way 
of doing business that is every bit 
as economical as it is efficient. 
You'll find help like this at your 
nearby garage or service station. Just 
drive in and tell the man Autolite 
sent you. He'll know what to do. 


PARK PLUGS * BATTERIES * SERVICE PARTS 


+ AUTOLITE 


THE NAME TO REMEMBE 


WHEN YOU CARE FOR YOUR CAR 
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1Q72Q “The life of a lady dying from 

haemorrhage was saved by the 
transfusion of blood, by what is known as 
the ‘immediate’ method. Dr. Aveling re- 
ports that blood was pumped from a vein 
in the arm of a man, into a vein of the 
lady's arm, without exposure to air and in a 
duly-regulated stream. In a few hours con- 
sciousness returned, the patient took nour- 
ishment, and afterward fully recovered.” 


“In his valuable paper On the Evil Effects 
of the Use of Arsenic in Certain Green 
Colors, Dr. Frank W. Draper gives the fol- 
lowing, among other startling cases 
arsenical poisoning from green-colored pa- 
per-hangings: 

“‘In 1862 a case of fatal poisoning oc- 
curred in London, the victim being a child. 
In the course of the investigation it trans- 
pired that four children had died within 
two months under exposure to the poison 
contained in the paper-hangings of the 
room they occupied. The green stain came 
off on the hand like paint. Three grains of 
arsenic were found in a square foot of the 


paper. 
1902 “Easily the most remarkable of 


all cranes yet constructed are 
the great balanced cantilever cranes 
vented by Alexander Brown, an American. 
The cantilever crane is the most perfect 
machine yet devised for use in handling 
armor plate and other heavy parts. By 
means of a trolley and hoist block, mounted 
on the cantilever, the load can be hoisted 
from the ground and traversed from one 
arm of the cantilever to the other, the base 
of the crane being so arranged that the 
load passes through it.” 


“Lord Rayleigh—perhaps one of the greatest 
physicists now living—presented a paper at 
the 72nd annual meeting of the British 
Association at Belfast. He discussed the 
question of whether motion through the 
ether causes a double refraction of light. 
He reviewed the evidence which has led 
physicists to conclude that the earth in its 
motion does not drag the ether with it. 
“Lord Rayleigh’s experiments have con- 
firmed those of our American physicists 
Michelson and Morley which showed that 
light travels through a body traversed by 
a stream of ether with the same speed 


along it as against or across it.” 

1982 “Streamlined like an airplane 
bomb, a new type of rocket 

[right] will soon 

shot at the stratosphere 

by Johannes Winkler, 

German experimenter. 

Recording instruments 

on an automatically re- 

leased parachute will 

bring back data for 

study. A lonely section 

of the Baltic coast has 

been chosen for the 

test. The rocket will > 

have to reach a height 

beyond seven miles.” 


“Dr. Theron W. Kilmer, at a National Iden- 
tification Association convention, told police 
of a ‘criminal ear’ that appears twice as 
often among gangsters as among honest 
citizens. 

“The doctor examined hundreds of pho- 
tos of criminals and honest men and found 
that 23 percent of the honest persons had 
flap ears while among criminals the aver- 
age was 44 percent. 

“Dividing the known hardened criminals 
according to the crimes for which they 
were sentenced, he found that nearly 64 
percent of auto thieves had flap ears; more 
than 50 percent of stickup men; 48 percent 
of burglars; and 45 percent’ of jewelry 
thieves.” 


IDAH© WHITE 
PINE 


PONDEROSA 
PINE 
LODGEPOLE 
PINE 
SUGAR@PINE 
LARCH 
WHITESFIR 


DOUGLAS FIR 


ENGELMANN 
SPRUCE 


RED CEDAR 


Get ideas from this FREE booklet (available now at your building supply 
dealer's). Add to your home's value, increase its livability with attractive, practi- 
cal built-ins. Here are easily-followed construction plans for many ways to in- 


INCENSE crease the useful space within your house .. . room dividers, under-the stairway 
CEQAR units, closet suggestions and many others. If your dealer is unable to supply you 
with this booklet, send 10c to the address below. 


Western Pine Region Solid Lumber will add both beauty and value to 
your project . .. and these woods are a joy to work with... the world's best for 
sawing, shaping, sanding and finishing. 


WESTERN PINE ASSOCIATION . Quality Graded Lumber 
Dept. S-11 Yeon Bidg., Portland 4, Oregon 


Only Ford offers so 
many different kinds 
of pickups. . . 

so many body styles, 
capacities and power 
choices to custom-fit 
your pickup needs! 


egiiee NEW FORD 


FALCON PICKUPS 


For doing a job in style, 
Ford’s Ranchero is 
class by itself! In styling, 
comfort, handling ease and 
economy, it’s a 63 Falcon 
car. For work, a sturdy 
6-ft. pickup with 800 Ibs. 
capacity. Great for busi- 
ness, perfect for personal 
transportation. 


PICKUPS UN 


~ele NEW FORD 


STYLESIDE PICKUPS 
Solid comfort in the cab, 


truck underneath. 
Built like big trucks for 
greater durability .. . Ford 
conventional pickups use 
the same type of axles, 
frame, springs you'll find 
in big trucks. 614, 8, 9-ft. 
bodies; GVW’s up to 7,800 
Ibs. Flareside bodies, too. 


IMITED nu FORD! 


feel cw FoRD 


ECONOLINE PICKUPS 


No other pickup offers you 
such a combination of 
capacity and economy! 
Ford’s Econoline takes 
payloads over %4 ton in its 
big, easy-to-load 7-ft. box. 
And, thanks primarily to 
its thrifty Falcon engine, 
it can cut operating costs 
$100 ina 16,000-mile year. 


PTE 
oo NEW IDEA! 
A'COVERED PICKUP" 


Ford’s new Econoline Van 
gives you 204 cu. ft. of 
loadspace under lock and 
cover. Big 4-ft. door open- 
ings at side and rear (both 
sides if you like) make 
loading practically as easy 
as in a pickup. All at a 
price below some open pick- 
up prices! 


TRUCKS 


‘or Outstanding Reliability £ Durability 


Pall Mall’s 
natural mildness 
is so good 
to your taste! 


For flavor and enjoyment you just can't beat 
Pall Mall's natural mildness. It's so good 
to your taste. Never too strong. Never too 
weak. Always just right! Enjoy satisfying 
flavor... so friendly to your taste. 

Outstanding... and they are Mild! 


Pete of He Moarizon Selaame Lorpany "Flea i 


You can light 
either end 


COMPARE ALL THREE! 


Regular 
Filter-Tip 


PALL MALL 


‘Smoke “traveled” thr 
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60-Knot 
Hydrofoil 


90 Tons Fa 
ofGet-Up- = aed 
and-Go! : 


The fastest ship afloat will S ARTLED beachgoers on Long Is 


land Sound have been blinking 


their eyes at a white-and-gray 
blue-striped nautical apparition 
With a thunderous roar and a faint 
trail of jet-fuel smoke, the extraordinary 
104-foot vessel pictured above has been 


open a new era of high-speed 
ocean passenger service 
By Alden P. Armagnac 
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Fastest ship in world, Denison has surpassed 
designers’ Bo-knot rating by actually hitting 63 


knots (72% m.p.h.) in trials. At high speed, 


above, hull clears water's surface by five f 


Sea trials groom the Denison for high-speed passenger service, 


streaking by at an incredible 70 m.p.h. 
and more. As if to show it is really a 
ship and not some kind of waterborne 
missile, it has been seen executing grace- 
ful S-curves and U-turns at high speed, 
in a shower of spray. 

The flying phantom ruffles the water 
so slightly, despite its express-train ve- 
locity, as only gently to rock the smallest 
boats nearby. Onlookers at close range 
see that the speeding craft's whole hull 


is out of the water—supported in midair 
by stiltlike appendages that dip below 
the surface on each side and at the stern, 

Long Island's mystery vessel is the 
fastest ship in the world—long a dream, 
now a throbbing reality of aluminum 
and steel. Named the HS (for “hydro- 
foil ship”) Denison, she’s the first of a 
new generation of big U. S. hydrofoils, 
both commercial and nava 

Built for the U. S. Maritime Admin- 


ighty gas turbine in deckhouse of Denison, 
tinuously delivering 14,000 hp., gives craft 
its speed. Adapting such aircraft-type engines 
to propel hydrofoils is 2 major U.S. advance. 
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Hinged tail strut, shown retracted, has stern 
foil at its bottom. It also carries’ extensible 
rudder flaps (one on each side) and ship's 36- 
inch propeller, which can reach 2,670 r.p.m. 


Sitting in water with its foils 
retracted after a speed run, the 
Denison heads for dock at a 
brisk 11 knots—propelled and 
also steered by water jets from 
two nozzles on underside of 
hull, near the stern. 


Pilot and co-pilot man plane-type steering wheels in 
of Denison. Behind them are stations of engineer and navigator. 


lot house 


in 1963, on the world’s first hydrofoil line over open ocean 


istration by Grumman Aircraft Engineer- 
ing Corp,, the 60-knot, 90-ton Denison 
was launched last June at Oyster Bay, 
N. Y. Sea trials in the Sound and the 
Atlantic have since been readying her 
for service. Next year, by Marad’s plans, 
paying customers will be able to ride 
the new speed queen of the seas. 

Fitted to carry passengers and char- 
tered to Grace Lines, the Denison is to 
go into high-speed service between Port 
Everglades, Fla., and the Bahama Is- 
lands. That will provide a practical test 
of the prediction that hydrofoil liners 
can offer a new and attractive kind of 
ocean travel, faster than steamships, 
thriftier than planes. 

For taxiing: water jets. Your first 
glimpse of the Denison at her dock may 
make you wonder if she's in service. 
Her forward foils, retracted for docking, 
arch above her like a gull’s wings. Clear 
out of water, too, is a tail strut bearing 
her stern foil—and her one and only 
propeller. Still in that deceptively help- 
less-looking state, the loaded Denison 
mysteriously glides away from the dock 
at a lively 11-knot clip. Water jets from 
two nozzles beneath her hull—powered 
by an auxiliary 1,050-hp. gas turbine and 


 pump—propel her to open water, clear 
of harbor traffic. 

Then her hydraulically operated foils 
clank down and lock in place. Her main 
14,000-hp. gas turbine roars into action, 
her racing screw bites fer—and the 
ship darts forward like a jet plane tak- 
ing off. At 26 knots or thereabouts, she’s 
up on her alloy-steel foils, These, exert- 
ing lift like a plane’s wings, support her 
all-aluminum hull clear of the water and 
free of the frictional drag that limits a 
conventional ship’s speed. Now, with her 
mighty turbine, and novel high-speed 
propeller, the Denison can leap to her 
phenomenal 60-plus knots. 

In the pilot house. Acting as pilot and 
co-pilot, her captain and first officer sit 
side by side in the pilot house, each at 
an airplane-type steering wheel, with 
engineer and navigator just behind them. 
Turning the wheel extends either one of 
a pair of rudder flaps, hinged to opposite 
sides of the tail strut. At the beginning 
and end of a run, when foils are re- 
tracted and water jets propel the Deni- 
son, the same wheel deflects the jets for 
steering. 

Another of the Denison’s controls, and 
one of the most important, operates au- 
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Hydrofoil sub chaser High Point, launched last 
August, will look like this in operation. A full- 
fledged warship armed for combat, the 110-ton, 
115-foot craft is expected to hit 46-50 knots. 


tor ally: a system that keeps her on 
an even keel. Instantly sensing the be- 
ginning of pitching, rolling, or heaving, 
an autopilot forestalls it—by making con- 
tinuous readjustments of movable lift- 
control flaps on the forward foils, and of 
the inclination of the whole stern foil. 
To this system, a radical departure from 
the simple fixed foils of calm-water hy- 
drofoil craft, the Denison owes her 
going abilit 

Deliberately the Denison has been de- 
signed as a multipurpose “test vehicle,” 
rather than speci enger 
ship. So her capa sengers 
—for whom accommodations are to be in- 
stalled after her sea trials—is much more 
limited than that of the hydrofoil pas- 
senger ships foreseen as her successors 
in a Stanford Research Institute study 
recently completed for Marad. 

On the Florida-Bahamas run, one of 
several examples considered, this study 
ions a daily trip each way by a 

[Continued on page 180] 


All-underwater foil of High Point has movable 
§ topilot, to maintain 
Shaft through tapered pod will tum 
screws at each end, forward and aft of foil. 


Outof-water view shows Albatross” sim- 
ple fixed foils. Planing step in hull aids 
quick takeoff, and craft becomes foil- 
borne in a run of only 500 feet. 


Riding a 
Hydrofoil 
Sm-o-o-oth 


By James Joseph 


Six-cylinder 180-hp. diesel, behind pilot, 
propeller at stern. Photo was 
before craft was fitted with alu- 
and-glass cabin for passengers, 


minum 
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Throttle open, Albatross flies on foils. It will carry 24 passengers, plus a crew of two. 


FOOT made-in-the-U.S. commer- 
ial foilboat—a pygmy compared 
with the big Denison on the preceding 
pages—may give more Americans their 
first taste of travel by hydrofoil. 

This 24-passenger, all-aluminum craft 

displaces six tons—in contrast to the 
Denison’s 90. It’s designed for offshore 
commuter service, and river and lake 
routes, instead of high-seas runs, Its foils 
are of the simple, fixed “surface-piercing” 
type. 
‘A 180-hp., six-cylinder diesel engine 
propels it at 40 m.p.h., its hull skim- 
ming 2% feet above the water. A conven- 
tional five-foot-high rudder, just behind 
the after foils, steers it. Vi its en- 
closed cabin, passengers ride in six rows 
of airplane-type seats, arranged with two 
seats on each side of a center aisle. 

The first craft of this new U. S. type, 
named the Albatross, has been success- 
fully tested in trial runs. It’s expected 
to be put in service soon on a California 
coastal route, still to be selected at this 
writing. 

Five Albatross-type craft are being 
produced initially by their designer and 
builder, Hydro-Capital Corp. of New- 
port Beach, Calif, Within a few more 
months the firm hopes to have 15 of the 
boats flying. It plans to franchise their 
operation to skippers in business for 
themselves, all over the country. 


How will it feel to travel on one of 
these fast hydrofoil craft? To find out, I 
rode the Albatross on a trial spin from 
its Long Beach, Calif., dock. 

“Lift off!” signaled the skipper—and 
we were flying. I clicked my stopwatch. 
fet 20 seconds under way, the Albatross 

ad shaken the from her keel and 

risen on her winglike foils. Only the 
sudden jab of the wind gave an inkling 
that she was speeding at 36 m.ph, 

Through two-foot chop the going was 
unbelievably smooth. I walked stem to 
stem without needing to grab for hand- 
holds. A bubble in a carpenter's level 
wouldn't have budged from its center 
mark. 

Absent was the bone-rattling sledging 
a boatman expects at much past 20 
—and the vibration that racks a 
waterbome hull as it hangs between 
waves. You hear only the whistling wind, 
the cascade of water as the foils knife 
through it, and the throaty beat of the 


iesel. 

At full throttle the Albatross’ pilot put 
her into tight 150-foot-radius turns. She 
heeled scarcely at all. 

He throttled her down to 15 m.p.h., 
as he would at the conclusion of a com- 
mercial passenger-carrying run. Sedately 
her hull settled into the sea—the foils, 
now acting as outriggers, stabilizing the 
ride. The flight was ended. 
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He F/ew an Atrsiuip 
Before the Wright 


peaks Sad Saga of the 
Blimp Aereon | 


Dr. Solomon Andrews (shown 
above on a page re 
produced from the January, 1932 
issue of POPULAW SeneNce)’ w 
man of wide interests and a 
ents. Aside from his active 
al practice, he served as 
‘or of Perth Amboy, N.J., pat- 
ny money-making — in 
md designed, built, and 
Now his unique, far-ahead-ol-the- 


times tripleshulled Aereon 1 air- 
ship, His objective was patriotic 
flying emissions 


lines to help 
Sivil War 

In Washington be ran into red 

tape s, and rebuffs, Then, in 

ant effort to’ create interest in ‘his 

prable flying machine 


flow. the engincless  thrve-ba 


startling men. 
». New 


most wonderful and 
invention “of the 
ported. the New York World: 
tion in the a fix 
fact, ‘The problem o 
been solve 
Bots wile th 
over and w 
‘acy was stirred not one bit 
Andrews didn't give up. 
He built his single-holl A i 


pl 
ny kept its funds failed. Dr. An- 
drews gave up. 
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Behold the 
Trigible! 


Who said lighter-than-air craft are 
dead? Not us. But you've never seen a 
flying machine like this one— 

unless you've been nosing through 
the files of Popular Science of 

30 years ago, when we published an 
article on the big idea adapted by 
these two Navy veterans for their 
ible 


startling di 


By Herbert 0. Johansen 


|. Main framework of ship is duralu 


wiest-looking” flying ma- 
chine I've ever seen was not in the 


Smithson 
Mercer County 
a brand-new, gl 
ing r 
the Aereon III, it quite likely 
flown by the time you read this. 

“Why three hulls?” I asked the Rev. 
Monroe Drew Jr., a 45-year-old Navy 
Reserve chaplain, Presbyterian minister 
in Trenton—and the mainspring behind 


an Institution, but at 
Airport, Trenton, N.J~ 


Two-man cockpit is in 
the nose of the middle 
hull, At tip of nose 
intake for a cool-air 
blower. Shown in cock- 
pit is 

patrick, 

chief engineer. 


tubing. 


this bold venture to bring back the 
dirigible. 

“To give better aerodynamic lift than 
the conventional single hull,” answered 
Mr. Drew. “Dr. Solomon Andrews dem- 
onstrated the aerial efficiency of a triple- 
hull airship 100 years ago when he navi- 
gated at speeds of more than 100 miles 
an hour—upwind, downwind, crosswind 
—without an engine.” 

“Who was Dr. Andrews?” I asked. 


“The designer and builder of Aereon 
CONTINUED 


Nose landing wheel is also 
built-in mooring mast. Swivel 
plate just above wheel is for 
tieing the airship down on the 
ground. The telescoping strut 
extends up into the center hull 
where the stress is distributed 
among frame members. 


above 


I, back in 1863,” said Mr. Drew. Then 
he explained that his own interest in 
airships dated back several years to one 
afternoon when his youngest son, Mal- 
colm, came home from his sixth-grade 
classes loaded with questions about 
lighter-than-air ships. The father, not 
knowing the answers, decided to find 
out. During his research he came across 
an article in the January, 1932, issue of 
Porutar Scrence, “He Flew Before the 
Wrights Were Born.” It was a detailed 
account of Dr. Andrews’ amazing aerial- 
navigation feats with his trigible during 
the Civil War. 

The three-hulled Aereon I fascinated 
Drew, and led to the forming of a com- 
pany to build Aereon III. (Dr. Andrews 
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TWO.MAN COCKPIT 


John R. Fitzpatrick, an experimen 
test new principles of airship constructio 


AIR INTAKE FOR = 
HELIUMCOQLING AND. 2 8 
HULL PRESSURIZATION. 


FILLETED FAIRING 


NOSE WHEEL MOORING MAST 


Tom Swift Flies Again! Acreon II] triple airship. (shown 


in partial cutaway) is, according to. its designer, 

1 flying Jaboratory to 
and operation. 
carry 100 tons 


Aereons might be 1,000 feet Ic 
cheaply, be nuclear powered 


built a single-hulled Aereon II, but it 
was abandoned for lack of interest and 
funds.) 

“Gravity power.” Although the new- 
born Aereon has a small rear-mounted 
turboprop engine, it can achieve for- 
ward speed by “gravity power” alone— 
the only means of propulsion Dr. An- 
drews had, except when he was flying 
with the wind. 

How does this “built-in tailwind” 
work? Very simply, explained the design- 
er of the Aereon III and the company’s 
chief engineer, John R. Fitzpatrick, a 
40-year-old retired Navy lieutenant com- 
mander and aeronautical engineer. He 
describes the craft as “a large symmetric 
airfoil exerting enormous lifting force in 


HELIUM CELLS 


SEA moter, ‘STEERABLE 
TAL WHEEL 
flight.” As the gas cells within the hulls 


are filled with helium, making the ship 
lighter than air, it ris ‘a balloon. 
Then, by using control surfaces to change 
its angle of attack, tilting it about five 
degrees nose up, it goes not only up but 
forward, gaining speed for free. On 
reaching altitude, say 10,000 feet, the 
airship is made heavier, and the nose 
tilted downward for a forward descent. 


Partially inflated helium cells are 
tested for tightness of taped seams. 
In the background is one of the 83- 
foot-long Aereon III hulls with its 
outer skin nearly completed. A one- 
inch air space separates that outer 
skin from an inner nylon skin. 


ENGINE AND 
2157, 2BLADE ROTOR 


Important innovation is the use 
new superstrength_ plastic 


Tedlar, sections of whi 


film, 


white-pigr 
terial is used both for er 
hull skin and the helium cells. 


By repeating this up-and-down ma- 
neuver, Dr. Andrews, according to news- 
paper reports of 1863, flew at more than 
120 miles an hour without benefit of 
wind or engine. His range was limited, 
however, because he could carry only so 
much ballast to dump for lightening, 
and just so much hydrogen gas could be 
valved to make the Aereon I heavier. 


(Continued on page 202 


The Car That Ford Wouldn’t 
Make in America 


The Cardinal, most radical 
production car ever designed in 
this country, is coming off the 
assembly line in Germany 


BALANCE SHAFT 


RD'S much-heralded subcompact, 
free Cardinal, miscarried in this 
country last spring. As the project 
advanced, it became obvious that the 
car couldn’t compete in price with Volks- 
wagen. Furthermore, the future of small 
cars in the U.S. was considered bleak 


Ss 


High position of the 
camshaft permits use of 
short pushrods. Weight 
ed balance shaft is 
alongside the crank- 
shaft; contra-rotated at 
crankshaft speed, it 
cancels out inherent im- 
balance of a V-4. In- 
take passages running 
from single-throat Solex 
carb are of equal length, 
giving even distribution 
of fuel to all cylinder 
Bore and stroke are 
by 2.32 inches. 


“N# WATER PUMP 


(except for Voll which k 
doing better each year). At the very las‘ 
moment, Ford decided to hold off. 

But the Cardinal is getting another 
chance in Europe. It’s being made in 
Cologne, Germany, as the Taunus 12M. 

As PS predicted, it has a V-4 engine 


Here's how the body styling compares with sketches in PS six months ago 


MTS. 
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For a look at a car that 


Absence of transmission hump and drive-shaft 
tunnel allows a completely flat floor. And climi- 
nation of the rear differential increases trunk 
volume, which has a 20-cuhie-foot capacity de- 
spite car's mere 167.2-inch length. 


Engine and clutch perch ahead of the front ag eight-leaf spring is mounted transversely 


axle, in unit with the four-speed ally synchron- in front, Leaves ar efty three inches wide. 
ii ransaxle, Accessibilit ent, Drum brakes are used all around. 


and front-wheel drive. The tiny 60- gine warmup. Also, there’s no power- 
degree-V_ power plant displaces robbing engine fan. \When the temper: 
inches and puts out 50 hp. at 5,000 r.p.m. _ ture climbs too high, a thermo-sensitive 

An unusual feature of the car is its ch starts an electric blower that 
cooling-system plumbing. No coolant — sucks fresh air through the radiator cor 
enters the radiator until its temperature The car has a unitized body on a 99.5- 
reaches 176 degrees. This speeds up en- inch wheelbase.—David Scott. 


Our story last May predict- 
ing what the Cardinal would 
be like included the drawings 
at right by one of our arti 
They proved to be remarl 

ably accurate; the shapes of 
the roof line, grille, wheel 
cutouts, and side sculpturing 
were near perfect. One dif- 
ference: Taunus lettering re- 
places the Cardinal emblem. 


Ford may sell in America, turn the page 65 


A Ford sports car? Could be 


The Mustang == 
—a V-4 for Fun ,,”.. 


Mustang’s wheelbase is 90 inches, length 154.2. 
displacement 1,500 c.c., horsepower 106 at 6,- 
500 rp.m,, torque 96 Ib.-Ft 

tubular, the skin 
mps and fold 
ir drag. Spare tir 


FUEL COIL SPRINGS 
TANK —ANDSHOCKS = SWAY BAR 


Bi supply engine-cooling air which is 
Fearne sigh wor duck res) Sic co 
statically con! electric fans for the two 
radiators straddling engine save horsepower at 
high p.m, Magnesium wheels minimize un- 
sprung weight. Steering data: wheel 15, in, 
adjustment 3 in., overall ratio 15:1, lock-t 
lock turns 2.9, turning diameter 30 ft. Fully 
synchronized gear ratios on 4-speed box are: 
.02, 2.33, 1.48, 1.00. Standard axle ratio is 3.3, 
optional 3.56. Roll-over bar is built in. 


rs 
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RADIATOR AIRCLEANER 
FULLER 


DISTRIBUTOR V4 OHVENGINE 


HE splashiest car to show up—for 
| exhibition runs only—at a Sports 
Car Club of Ame race at 
Watkins Glen, N. Y., last month was, as- 
tonishingly, Ford-built. The Mustang is 
powered by a rear-positioned, 60-degree 
V-4 engine originally intended for the 
defunct front-drive Cardinal. While ad- 
mitting only that it is experimental, Ford 
also’ is coy about its future. Best guess: 
commercial production late in 1963. 
Price: under $3,000—and well under, 
s expected 


Roll-center height is only The weight-to-power ratio 
five inches. Shoulder har- Sede 
ness is supplied for both 
driver and passenger. 


about 10 or 12 pounds 
For good weight 
pare, battery, and gas tank are in 
front, the engine is ahead of the rear 
axle, and the transmission is above it. * 
Stabilizers control road stiffness, 


Instruments include speedometer, tach, 

meter, fuel, and oil and water ' temperature 
gauges. Brake, clutch, and accelerator pedals are 
adjustable as a unit with range of four inches. 


a 


: RAMBLER CLASSIC | 


ERM Tae 


HEN the big Ramblers (“big” be- 


‘Bi @’ Rambler for YY see the small Rambler American) 


came out last month, they were littler 


, H than in "62—by a mit en inch of 
63 Is Littler SE ae eee cusmnat 


Control knobs are recessed for safety. A 
panel light warns if a tum signal burns out. 


Olds F-85 Is 
Bigger 


'HE change that leaps to the eye in tle. Front and rear suspensions have im- 
Oldsmobile’s compact F-85 for 1963 proved damping for less noise and a 

is in the styling. There’s 4.2 inches more softer ride. Self-adjusting brakes are 
rear overhang, for a new overall Jength standard, as are an alternator and a 
of 192.4 inches. huskier battery with a three-year war- 
Mechanical innovations are more sub- _ranty. The starting motor develops more 
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the Ambassador, had an impressive four 
inches more in wheelbase—112 inches. 
They also were lower by almost three 
inches. The snipped-off height was 
achieved with step-down floors. While 


torque for easier fire-ups in cold weather. 

Other improvements include a longer- 
lasting aluminized exhaust system, tran- 
sistorized radio, and a smaller steering 
wheel for more leg room and easier 
handling. 


in front and rear were up, front and rear 
leg room and rear hip room were down. 
Both cars offered twin sticks with over- 


Interesting in air-conditioned F-S5s is 
a cross-flow radiator with a thermostati- 
lly controlled fan clutch. 
The seat-belt mounting plates have 
been relocated for improved appearance. 
They also make rear entry easier. 


6 


20th-century beds, like baby incubators, 
with controls for heating in 
ing in summer, No daily 
just cover the thing in the daytime with 
a spread,—H. J. McGraw, Newark, N.J 


Pull-string openers on frozen-food 
One yank of the string would 
and open the box so you could 
rigid block.—L. M. Gardener, NYC. 


Arrows on left-hand nuts to point direction 
when removing ther 1 prevent stripping 
ik of the tempers 
joeldner, Plain, Wis. 


Wire-bristled whirling brushes for cleani: Flexible rainspouting for forming downspouts 
whitewall tires, Put ‘cleaning solvent in the around complex roof overhangs, Why not make 
special compartment and whifl away—no elbow tubing something like that used on a goose: 
grease.~A. €. Orenstein, Philadelphia, Pa. neck lamp?—Ken Clayton, Columbus, ‘Oho. 


Everyone has his own pet ide only. Send to ILTS Editor, 
ne. Mre, NYC Ii, 
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The Boy 
Who Lost 
His Arm 
—and Got 


It Back 


By Joan Steen 


UTSIDE the walls of 
Boston's famed Mas- 
sachusetts General Hos- 
pital last May 23, the day 
was calm and mild. Inside, 
it was anything but. By two 
in the afternoon the emer- 
gency ward was booking a 
dozen patients an hour. 
Many were serious cases. 
There was a pneumonia 
victim and there were 


DOUBLE-LENGTH FEATURE: THE 
STORY OF A SURGICAL TRIUMPH 


Skin graft: 
dramatic 


Minutes after the accident the still-conscious boy was rushed 


heart attacks. There was an aneurysm—a 
dangerously dilated artery. Everett Knowles 
III, a 12-year-old boy, came in at 2:40. His 
case was more than just serious. It was 
to make medical history. 

Less than an hour later the boy lay on 
an operating table while a dozen specialists, 
nurses, and attendants prepared for extraor- 
dinary surgery. The boy’s arm had been 
cut off—completely—just below the shoulder 
joint. They were going to sew it back on. 

This was an unprecedented operation. 
Why did the doctors decide to try it? How 
did they go about it? What prospects are 
there for the boy? For surgery like this? 

The answers are dramatic. The story of 
this historic operation is one of courage, 
skill, teamwork—and luck, There are no 
villains. There are many heroes, Each 
forged a link in as miraculous a chain of 
events as has ever shaped a man’s—or a 
boy’s—fate. 

The story begins in Somerville, a drab 
industrial suburb of Boston, Somerville is a 
hilly place, crowded with the shops and 
factories where many of her 95,000 in- 

Its ‘side streets intersect 
nto downtown Boston. Its 
steep hills are sliced by the freight lines of 
the Boston and Maine Railroad, 


When school lets out at two, many Som- 
erville kids make for the tracks on their 
way home. They run down the grassy 


slopes and jump down the six-foot embank- 
ment. The more daring dash across the 
‘ks when they see a train coming and 
grab rides on passing boxears. 

The police shoo the kids away. They 
come back. 

Everett Knowles was no exception. A 
bright, freckle-faced Little League pitcher, 
he wanted to try his luck, too. What he 
didn't know that the overpass abut- 
ments hug the tracks tightly. A rider who 
hopped the outside of a freight would be 
wiped off as the train went under a bridge. 

This is what happened. But exactly how 
Everett's arm was cut off no one knows. 
From the “avulsed” (torn) look, doctors 
think the arm was sheared off by the abut- 
ment. Had it been run over by one of the 
train’s wheels it would probably have been 
crushed beyond repair. 

Everett’s own memory washed blank. He 
recalls only picking himself up and starting 
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to climb the slope. Moments later, he came 
out on Medford Street, at the foot of a 
hill. The time was close to 2:30. 


T THE top of the Medford Street hill 
is the Handy Card and Paper Com- 
Norman Woodside, the 42-year-old 
ired, pipe-smoking foreman of the 
‘s up the story from there: 

y ig, but we had run 
out of paper that afternoon. So a couple of 
us from the press room were helping the 
shipping boys load a truck. That’s why 
the doors were open. 

“The kid came walkin’ up, the street. I 
heard him sobbin’—not cryin’ out or any- 
thing—so I asked him what happened, He 
said a car hit him. I guess he was afraid 
to say he'd been hoppin’ freights. 


pany. 


woe 
Nobody knows exactly how ha arm 
was cut off. Doctors think it was 
sheared off by the stone abutment. 


“He had his hand turned upside down, 
so I figured he had a broken arm. He was 
wearing a sports jacket and a long-sleeved 
shirt-regular school clothes—and he was 
pretty dusty. I asked him where he was 
goin’ and he said ‘home.’ So I called to one 
of the fellas to grab him.” 

“I ran down to the office to call the am- 
bulance,” Woodside went on. “I passed 


to the hospital. The severed arm lay inside his shirt sleeve 


Alice on the way and told her there was a 
boy upstairs with a badly broken arm.” 
“Alice” is Mrs. Alice Chmielewski, a clerk 
in the Handy Company. She is a neat, slim, 
alert-looking woman who has always been 
squeamish about the sight of blood. (Some 
of the press-room boys tease her by dipping 
their hands in red ink.) The first thing she 
thought was that the boy was her own son. 
She ran up. 
‘erett was lying on the loading platform. 
“You couldn't recognize the color of his shirt,” 
Mrs. Chmielewski said, “it was so covered 
with blood. His stomach, too, where he'd 
been holding hi m with his left hand, That 
hand was all crushed and bloody.” 

Mrs. Chmielewski grabbed what clean 
rags she could find, knelt down by the boy, 
and put his head in her lap. She turned his 
head away from the strangely twisted arm 
so he couldn't see it. When he asked about 
it, she said it was all right. 

First she thought she would apply a tour- 
niquet. Then she found the gap withi 
sleeve. She was horrified. The boy 
wasn't broken. It was completely off. 


{MEDIATELY Mrs. Chmielewski did 
the only thing she could think of. It 
turned out to be the perfect thing. She 
pressed rags to the wound to try to stop 
the bleeding. Had she applied a tourniquet 
to the shoulder, almost certainly vital tissue 
would have been destroyed. The operation 
would not have been possible. 

Meanwhile Woodside had dialed the 
emergency number that rings in Police 
Headquarters as well as in the Fire-Ambu- 
lance Station. 

Car Three of the Somerville police was 
cruising nearby. Sgt. Donald MacElree and 
Patrolman William Heafey arrived within a 
minute, The time was 2: 

Three minutes later the ambulance—ac- 
tually a retired police paddy wagon—pulled 
up, its siren moaning. It was manned by 
Firemen Edward Cutting and Robert Loan 
of Engine Three. Mrs. Chmielewski, who 
had been talking to the boy all the while 
(“I felt if I kept talking to him, he wouldn’t 
die”), rode to the hospital with them. The 
odd-looking ambulance drew up to the 
emergency-ward entrance at 2:3: 

The emergency ward was waiting for 
them. After Norman Woodside called the 


loading platform 

A when the ambulance— 
a retired police paddy 
teagon~pulled tp. 


police he had had the forethought to phone 
the hospital, He didn’t know then that the 


arm had been amputated. He said he 
thought it was a compound fracture 
Dr. L. Henry Edmunds Jr, was the as- 


lent in surgery in charge that 
day, and thus in command of the medical 
surgical residents and the one “H.MLS. 
a fourth-year Harvard Medical School 
studes ke up the 12-hour day 
shift of doctors, 


HE whecled bed carrying Everett 
Knowles across the corridor into the 
ward didn’t stop at the desk for paperwork. 
It rolled down the red-tiled hallway and 
directly into an emergency operating room. 
A half-dozen staff people were already 
gathered there. 
“There was nothing unusual about this, 


says Ferdinand Strauss, a tall, spectacled, 
quiet-voiced man who is the administrator 
of the emergen 
ever we get 


“It’s routine when- 
arning that a serious 


ing in.” 
Everything happened so fast now that 


neither Dr. Edmunds, nor Dr. S. Bert Lit- 
win, his ant, remembers exactly when 
they realized that they were faced with a 
complete amputation and not a compound 
fracture, Incredibly, the sleeve still en- 
closed the severed limb. 

What the doctors do recall, when a nurse 
cut away the sleeve, was their reaction. 
The moment they saw the naked limb they 
were seized—simultancously—with the wild 
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“Tt looked so perfectly good, so alive,” the emergency doctors 


Dr. Herrmann carried the ice-packed arm 
up to the third floor for tests and X-rays. 


ise that the arm could be re-attached, 
You'd have thought the same thing if 
you had been there,” Dr, Edmunds said. “It 
looked so perfectly good—so alive. The only 
thing wrong was that it had been cut off.” 

The young doctors knew they had a rare 
situation, Here was a 12-year-old boy in 
good health and reasonably calm. He had 
been brought to the hospital within min- 
utes of the accident. His right arm was off, 
and they could see a portion of bone stick- 
ing out. The fingers of his other hand were 
crushed, but there seemed no other com- 
plications. If such an accident had to hap- 
pen, this was almost an ideal set of cireum- 
stances, But they would need expert help. 
They began by calling Dr. John B. Herr- 
mann, Edmunds’ immediate superior. He 
in turn called his next-in-command, Dr. 
Ronald A. Malt, the quick-thinking young 
surgeon who was to be the crucial decision- 
maker that historic afternoon. 

In the meantime there was no waiting 
around. The boy was given a general ex- 
amination. A blood sample was taken and 
typed. The boy was prepared for a trans- 
fusion. He had lost about two pints of 
blood. 

With a severed artery the situation could 
have been much worse, but again fate was 
kind. The brachial artery, pumping blood 
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sui 


from the heart, had sealed itself off. Two 
forces were at work here: evolution and 
youth. In the course of man’s development 
the complex networks of muscles and nerves 
have built up defenses against injury. Mus- 


cles—in this case the muscles in the artery 
wall—contract. Nerves, also in the artery 
wall, trigger spasms to reinforce the effect. 
Both of these responses are strongest in 
young people, 

“And all this while,” remarks Strauss, 
“the boy remained fully conscious. He was 
completely coherent and understanding. 
You might almost say he was at ease. 

Nevertheless at 3:02 the entries in the 
emergency ward’s logbook changed from 
blue ink (not serious) to red (critical). 
The boy had been put on the Danger List. 

Dr. Malt arrived now, and Dr. John 
Head, assistant staff surgeon. Word had 
begun to spread throughout the hospital. 
Before the day was over, everyone from 
busboys in the basement cafeteria to order- 
lies on the isolation floor at the top of the 
White Building would wonder, worry, and 
pray that the operation would be a success. 

But would there be an operation? At five 
minutes past three no one could say, 

“The first consideration was that the boy 
survive and become a useful member of 
society,” Dr. Malt said. “If we were to put 


thought. But the arm had been cut off. Why not put it back? 


back an arm and the boy died as a result, 
or if, later, the arm had to be amputated, 
no good purpose would be served.” 

The critical first step was to see if the 
veins and arteries in the severed arm were 
open and undamaged. If they were blocked 
or severely injured, there could be no hope 
of re- establishing circulation. 

“So,” continued Dr. Malt, 
the operating floor to the unu: circum- 
stance that somebody would coming 
upstairs with an amputated arm. We said 
we would like a full operating room set up 
to perform certain tests.” 

Simultaneously the same room was to 
be prepared for a full-scale oper 
the decision was to go ahead. 


“we alerted 


R. HERRMANN carried the arm to 
the elevator and rode the two flights 
up to the operating floor in the White 
Building. The arm, wrapped in cloths and 
shrouded by a sheet, lay in a basin filled 
with crushed ice. (The chilling was to slow 
down the tissue’s need for oxygen. Dr. 
Malt said later that if chi been 
maintained, it might theoretically have been 
possible to delay surgery as much as 24 
hours. Without this “hypothermia,” serious 
muscle deterioration would have set in 
within four hours, followed by rigor mortis, ) 
When Dr. Herrmann reached Operating 
Room 5 he found Mrs. Judith Moberly wait- 
ing for him. The pretty 24-year-old scrub 
nurse had been setting up instruments for 
another operation when the call came from 
the emergency ward. 
‘After Dr. Herrmann had scrubbed up 
and donned a surgical gown, the two care- 


The Massachusetts 
General Hospital team 
that saved the arm 
included (left to 
right) Drs. Ronald 
A. Malt, John Head, 
Lucian Leape_Ir., 
Robert S. Shaw, 
Henrik Bendixen, 
Joan Flacke, David 
Mitchell, Bradford 
Cannon, John B. 
Herrmann and L. 
Henry Edmunds Jr. 


fully removed the arm from its wrappings. 
It was cold and blue-looking. First they 
bathed it. Then Mrs. Moberly prepared 
the solution Dr. Herrmann wanted to flush 
through the artery, In a metal pitcher she 
mixed suline solution with heparin—to pre- 
vent blood from clotting—and several anti- 
biotics. Then, very gently, Dr. Herrmann 
syringed this into the artery. They hoped 
the solution would flow down the main 
artery through its branches in the lower 
arm and return through the venous system. 
It worked. They got a partial return. They 
were elated. 

Next came X-rays, A technician stood by 
ready to take the pictures as soon as a sec- 
ond solution of radio-opaque dye was in- 
jected in the arm. This would make the 
blood vessels show up as dark lines, 

Down on the first floor the doctors and 
nurses were readying Everett to leave the 
emergency ward. His father had arrived 
and given the ether permit needed in sur- 
gery on children, 

Mrs. Chmielewski, wai in the lobby, 
looked down at her blood-stained dress, 
She wondered how she would get home. 
She saw one of the firemen-ambulance driv- 
ers and asked for a lift. 

Now Everett was brought up to a small 
anesthesia room across the hall from O.R. 5, 
There Dr. Joan Flacke with the consulta- 
tion of Dr. David Seigne. Dr. George 
Battit, and Dr. Henrik Bendixen prepared 
the boy for anesthesia 


tinue to grow. Dr. Bradford Cannon, spe- 
cialist in plastic surgery. would be called. 
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‘SKIN GRAFT 


ARM SEVERED 
HERE. 


How it was done: 
the basic steps 
in re-implanting 


‘The break cme a few inches 
below the shoulder joint. ‘The 
blood vessels here ag the br 
tery and a cl 
BRACHIAL VEINS. aine, ‘Two of-these Vein 


FRACTURED 
HUMERUS: 


were joi (to allow an 
exit for blood). Then the ar- 


tery was sewn. 

To fix the bone—about an _ 
inch of which had been re- 
moved—doctors used a 6)i- 
inch stel ro (top left), This 
was hammered into the 
stump bone and then 


[} 


RADIAL_fe 
NERVE J 
} 


Clover shape was chosen to 

give a three-point contact to 

prevent rotation, 

may not have to stay in per- 
ently, 


manently, 
Because nerve trunks were 

m, only loosely connected at the 
ay time of this operation, feeling 
restored. 2 


was not 


moments after Dr. Malt’s decision, Everett 
was wheeled across this hallway, swathed 
in surgical wrappings from head to toe. 
The operation was about to begin. 


‘OW the room was alive with people: 
masked, capped, gloved, and gowned; 
some in pale blue, some in green, On their 
feet they wore conductive shoes—grounded 
by a strip across the bottom to prevent a 
ic charge from triggering an explosive 
tion with the anesth . 
Dr. Malt took his position toward the 
head of the operating table with Dr. Shaw 
by his side. Across stood Dr, Herrmann, 
Dr. Flacke and her associates sat for- 
ward of the table. For the next eight hours 
they would maintain intent, uninterrupted 
watch over the unconscious boy. They 
would check his blood pressure, pulse rate, 
temperature, and depth of anesthesia. They 
would watch the slow inflation and collapse 
of the black rebreathing bag that showed 
his respiration rate. Regularly they would 
check the gauges and filters on the anes- 
thesia equipment. Regularly, too, they 
would call out reports to the surgeons con- 
centrating in another world a few feet 
away. 
‘Angled off the foot of the operating table 
were Nurse Moberly and her instrument 
tables, One was a six-foot curving surface 
of glittering steel tools set out on blue ster- 
ile drapings. These were the general surgi- 
cal instruments. Next to this table was a 
smaller one filled with special orthopedic 
equipment—mallets, hacksaws, drills, and 
hammers—a complete, but sterile. work- 
shop. There was also a complete set of 
vascular and skin-grafting instruments. 

Mrs. Moberly’s job is to hand over s 
pels, hemostats, sutures, force 
whatever is requested by a surgeon. She 
had never gotten a chance to leave O.R. 5 
after Dr. Herrmann had arrived. She re- 
calls with a smile that “somehow they 
knew I would need orthopedic equipment 
—and it appeared.” 

The operating table and the 
doctors and nurses around it consti 
“sterile” part of the room. Everyt! 
everyone outside this circle is “dirty”—not 
germfree. Here is where the orderlies and 
attendants work. They pick up soiled equip- 
ment. They put the blood-soaked sponges 
on racks, so they can be speedily counted. 
They alter lights, check equipment, bring 
in more supplies. They can in fact do al- 


ircle of 


most anything except touch the people or 
objects in the inner circle. They are the 
prop men and stagehands who never get 
to appear on stage. 


HE first crucial step in the operation 
to re-implant Everett Knowles’ arm 
was to sew the veins and artery back to- 
gether to restore circulation. The veins are 
the brachial veins, a group that encircle 
the artery. Dr. Shaw supervised this part 
of the operation, It is a job that 
mous patience and skill. 
One problem is the size of the stitches. 
To meet the tiny dimensions of small ves- 
sels and the stresses and strains put upon 
them, many fine sutures must be taken, 
Another problem is elasticity. While 
blood-vessel walls will stretch a little, doc- 
tors prefer to link the ends of severed veins 
with a tubular insert if a large gap: exists. 
The insert can be a graft of ue from 
another part of the body, or a dacr« 
sheath. Doctors generally prefer grafts. “ 
piece of meat better than a piece of 
cloth,” Dr. Shaw comments. 
[Continued on 
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His arm in a cast, Everett 

tas wheeled out of the hospital 
by his parents just three 
weeks after he came in. 
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Straight 
Up, 

Straight 
Down—and 
600 m.p.h.! 


EXT summer should see the first flight of an extraordi- 

nary new Army plane—a little two-burner jet that can 
take off or land vertically and yet spurt ahead at more than 
600 m.p.h. 

‘Two five-foot counter-rotating fans flush-mounted in the 
wings, and one smaller fan in the nose, supply the thrust 
that lifts the VZ-11 straight up like an elevator. The fans 
are driven by tip turbines spun by the exhaust from the 
plane's twin J85 turbojets. When the plane is high enough 
to clear obstacles—about 50 feet—the pilot tilts louvers 
under the wing fans to the rear to give the plane a forward 
push, At 120 knots the pilot cuts out the wing-fan system, 
and the hot gases, no longer diverted, stream out the tail- 
pipes. The plane darts off just like a normal jet. To get 
down to earth the pilot reverses the procedure. 

A full-seale mockup of the Army VZ-L1, a joint creation 
of Ryan Aeronautical and General Electric, was recently 
unveiled at San Diego. Two planes are to be built and 
tested by July, 1963. Popuan Science readers got their first 
report on the VZ-11 (Sept. ’60, p. 78] when it was still in the 
doodling stage. 

What the Army wanted was a fast plane that could “live 
with the troops.” It had to be able to rise or alight in a 
small space, on relatively unprepared ground. The doodles 
firmed up into the VZ-11. Besides handling reconnaissance 
or target-hunting chores, the plane can be adapted for use 
as an interceptor, bomber, or troop-carrier. 

The remarkable feature of the lift system, thoroughly 
tested in wind tunnels, is that the wing fans almost triple 
the basic thrust of the engines. Furthermore, the exhaust 
twirls the wing fans at only 2,600 r.p.m., about as fast as a 
small-plane propeller spins. Consequently the downward 
tush of air is not so hot or violent that it would set afire or 
tear up the takeoff area—Wesley S. Griswold. 
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Key to chopper-like lift lies in cross- 
ver chocting ok Teabanat trem tia 
turbojets, high on fuselage, to fans in 
wing. Normal 5,316-pound thrust 
when exhaust gases are emitted 
through tailpipes is tripled in fan 
system to provide lift-off power. 
Blane can operate on one engine. 


_ 
Waren ys sope 


‘ose fan provides lit 
pitch, trim, and contr 


Flaming gasoline 


in 200-square-foot pool is put out quickly by 27 pounds of Purple-K powder. 


New fire fighters: Purple-K and FE 1301 


Two new fire e uishers—one 
with a dry powder, the other with 
are rated the most effective yet to reac 
pul gainst gasoline and electric: 
he first is called Purple-K because a 
purple-red flame results from its contact 
with fire. It was developed at the Naval 
Research Laboratory. It's potassium bicar- 
bonate, rated twice as effective for  in- 
flammable liquids as older sodium bicarbon- 


on electric wiring. Since it's a gas, it leaves no 
residue to be cleaned up later. 
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emains inactive in the 
rized by puncture of 
tridge. It’s put up by 

Marinette, Wis., in 
extinguishers holding’ 4% to 300 pounds. 

The gas is liquefied compressed bromo- 
trifluoromethane, called Freon FE 1301. 
Developed by DuPont, it has been adopted 
by the Army Corps of Engineers, approved 
by the Coast Guard for small boats, and 
is used on most U.S. airliners because of its 
light weight. A_six-pound Spartan unit, 
made by General Fire Extinguisher Corp., 
Culver City, Calif. and containing 2% 
pounds of FE 1301, is rated as effective as 
an 11-pound cylinder of carbon dioxide. 
The chemical has high dielectric strength, 
making it safe for high-voltage fires. Being 
a gas, it leaves no residue to damage 
even delicate electronic equipment. 

Both rate high for inflammable-liquid and 
electrical fires, but Purple-K seems best on 
the former and FE 1301 on the latter. 
Neither is as effective as water on a deep- 
seated blaze in ordinary combustibles be- 
cause they lack water's penetrating power. 
Bot either will’ do a. good job 4€ used while 
the fire is still on the surface. 


Puneturing seal starts action in 
Ansul fire extinguisher by pressur- 
izing Purple-K powder for flow 
through hose to squeeze novzle. 


LOCKING PIN 


Spartan extinguisher is charged 
with 2% pounds of liquefied, non- 
toxic FE 1301. It does the work of 
older, much larger extinguishers. 


Ps PICTURE NEWS 


How bug will land us on the moon 


The spindly thing above isn’t from a boy's Erector 
set. It's a model of the lunar ferry that will simulate 
landing conditions our astronauts on the moon will 
encounter. Two of these “bugs” are being built for 
the National Aeronautics and Space Administration 
for testing at Edwards Air Force Base in California 
next year. They will be 25 fect tall with legs 21 
fect apart at the base and will be used to train the 
astronauts. 

Two propulsion systems will power the trainer. 
One, slung under the cockpit, will be a gimbaled, 
gy ro-stabilized jet fan; its thrust will offset five-sixths 
of the trainer's weight to simulate “moon weight.” 
Fourteen rockets—six retrorockets beneath the cab 
and eight small, two-way rockets on the legs, for 
horizontal thrust—will control direction, 


Spreader works like a lawn sprinkler 


A machine that spreads slurry fertilizer soon 
help farmers grow better crops. The slinger, de- 
signed by Edward J. Funk and Sons, Kentland, Ind., 
contains an agitator powered from the take-off on 
the truck or tractor hauling it. This keeps the heavy 
liquid constantly stirred. Its arms rotating like a pair 
of inverted lawn sprinklers, the machine covers a 
40-foot strip at 10 m, It can be set to spread 
100 to 1,000 pounds per acre 
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Creased concrete dome was cast in 15-degree segments extending from reinforced center ring. 


Pillarless roof for indoor stadium 


A pleated concrete roof 400 feet in diam- 
eter covers the University of Ilinois’ 
door ium at Urbana, marking a new feat 
in architectural design and engineering. 
The build resembles two huge saucers, 
one inverted over the other, with no posts 
to obstruct the view from any of 18,000 
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tiered seats, half of them below ground. 

A temporary tower at the center acted 
as a support while a center ring of con- 
crete w 43 feet in outside diam- 
side diameter, and four 
‘k. Forms for the rest of the roof 
were curved down to the perimeter, held 

by scaffolds, and poured in 

diametrically opposite seg- 
ments to even the load, 

After the entire roof had 
heen cast, engineers wound 
642 miles of X-inch steel wire 
in 44 layers and under 
125,000-pound tension per 
square inch—around steel 
spacer bars below the roof 
perimeter. The resulting in- 
ward pressure on the dome 
raised its center 2% inches 
off the tower, which co 
then be removed. 


Huge roof is intricately folded 
shell of 3%-inch concrete laid 
over two inches of insulation, 


fires pro 


mend (left) 


se 
Ision jets. Pack weighs 160 pounds on earth, 


25 on the moon, and zero in weightless orbit. 


Jet pack turns astronaut into human spacecraft 


By donning new Air Force back pack, 
a Shace anit j Seto ees a human 
spaceship. Self-propel nitrogen-pres- 
Sorted. beaeagen perce fhe could 
leave a mother craft in o1 
four hours and venture on 
than_two miles away. The pack, developed 
by Chance-Vought, would enable him to 
transfer from one spaceship to another, or 
help assemble a space station or vehicle 
from materials boosted into orbit. It could 
for exploring the moon, too. 

A breathing system to provide fresh oxy- 
gen and remove exhaled carbon dioxide 
occupies most of the pack’s upper half, A 
two-way radio keeps the wearer in touch 
with other members of a space crew on the 
loose, and with the mother craft. 

‘Ten gus et nozzles on the pack, fired in 
selected combinations, propel the astronaut 
forward, backward, up, down, or correct 
his attitude in space. Using a jet-control 


panel strapped to his waist, the astronaut 
may maneuver to a desired position; a gyro- 
controlled automatic system will then main- 
tain him in that position, leaving his hands 
free to work on space chores, 

Four men with these packs, the Air Force 
suggests, could neuver 50 tons of orbit- 
ing spaceship parts at one-foot-a-second 


speed and then bring them to a stop in po- 
sition for assembly in space. They could 
make three round trips 1,000 feet from 


the mother ship before Le ing to refuel, 
On the moon's surface, the bas 


Maneuvering 
-k will get 
lights soa 


e- In a fog? Lost at sea? 


OMETHING new in maritime safety is now be- 
* S ing tested in New York harbor. If it proves 
itself, it may be the greatest boon to harbor 

boaters since the buoy 
Porutar Scuexce hopped aboard a Coast Guard 
cutter at the tip of Manhattan, recently, for a dem- 
onstration. As Lady Liberty danced past on star- 
board, we climbed to the chart room where an ordi- 
nary TV set squatted on a corner shelf, babbling 
away with a familiar panel show. It wasn't there 
to entertain the skipper, however. As we plowed 
through the Narrows toward the Atlantic, he leaned 
over to switch to Channel 47—-a UHF channel the 


[Continued on page 208] 


Chart of area scanned on screen shows how easy RATAN is to read 


‘Ambrose Channel 


Channel markers resemble street lights. Cometlike blips between markers at lower right of 
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Ordinary UHE-VHF TV 
set brings in the radar 
image; no modific 


are nes 
of the radar-scope re- 
eats goes so fast that 
the blips leave a wal 
Thus each ship's 

tion of trave 


proximate spe 
dicated. Station break 
every half-hour warns 
that the system isn’t 
for official use—yet. 
Transmitting tower (op- 
posite left) is at end of 
New Jersey sand spit. 
Scanner turns, sw 

busy shipping lanes 


Ree 
sereen are incoming ships, Manhattan is off top of screen and chart: open sea is to right. 


a 


AIR-CONOTIONING 
COMPRESSOR 


ow Furer 


Faw c.utcK 


¥ 


WATER PUMP: 


WARMONIC 
BALANCER 


POWER STEERING PUMP 


The casual eye will see 
little change for ’'63—but 
take another look 


By Robert S. Ball Jr. 


HE reigning monarch of U. S. 

| luxury cars—the Cadillac, what 
else?—reached some sort of an an- 
niversary last August. It turned out the 
last block, pistons, and accessories for an 
engine that it had used, with periodic 
modification, for 14 years. Total produc- 
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Fut Pump 


tion in that time: a whopping 1,751,500. 

When Caddy started up its factory 
machinery for the introduction of its 
1963 models last month, it began pro- 
ducing a brand-new engine. 

Member of the family. The new power 
plant n keeping with the automo- 
bile’s conservative traditions. It was still 
made of cast iron, It had the same dis- 
placement as its predecessor and even 
the same horsepower. Bore and stroke 
and compression ratio remained un- 
changed. 

Then what was new in this engine. 
two years and more in gestation? 


Caddy Produces First 
New Engine in 14 Years 


Two things stand out. It’s lighter by 
several dozen pounds than last year’s 
motor. (Cadillac engineers like to point 
out that the Rolls-Royce aluminum en- 
gine, seven cubic inches smaller, is 
actually 1h .) Second, most of the 
engine accessories have been regrouped 
in front for easier servicing. 

Trimming off the fat. To lighten the 
engine, designers shaved nearly half an 
inch off the tops of the blocks, then 
shortened the connecting rods to keep 
the same compression. They cut down 
the length of the block by more than an 
inch, They hollow-cast the crankshaft, 


g 


That roof line, with “car muffs” at stern and smaller rear win- 
nvormaic dow, docs little for vision, but it’s the height of ’63 fashion. 


ment panel has been inched toward driv- 


Instrus 
er. Multiplex adapter is option with FM radio, 


which is 11 pounds lighter than its “62 
counterpart. 

A switch to a 42-amp ulternator-rec- 
tifier system (52 amps in the Series 75 
model) saved another 10 pounds, This 
new unit is about the size of a heater’s 
blower motor. 

The front engine cover, the only major 
aluminum casting under the hood, sup- 
ports the generator, stecring-gear pump, 
distributor, oil filter, and the water, oil, 
and fuel pumps. 

Among the virtues this adds up to is 
easier timing. With last year's engine, 
one mechanic had to turn the distributor 


CONTINUED Ty 


(mounted toward the rear of the block) 
while another read the timing light. 

Damping the noise. A more gimmicky 
innovation is the centrifugal cOUS 
clutch on the five-bladed radiator fan 
used to pull air through both radiator 
and condenser on Cadillacs fitted with 
air conditioning. 

Using a thermostat-controlled valve to 
measure out a silicone fluid between two 
clutch faces, the fan will barely turn at 
low engine speeds and low outside tem- 
peratures, It will speed up to 3,200 
r.p.m, at high outside temperatures and 
highway speeds. The reason for keep- 
peed down: noise reduction. It 
Is 1 bit of power. 

There are other, minor modifications 
under the hood. The carburetor a 
positive crankcase-ventilation valve have 
been tinkered with. 

In the light of today’s horsepowers, 
Cadillac’s engine of 1949 sounds, in the 
telling, almost a caricature of yester- 
year. It displaced 331 cubic inches, had 
a bore and stroke of 3.187 by 3.625 
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inches, a compression ratio 
of 7.5:1—and produced all 
of 160 horsepower. 

That engine's immediate 
predecessor was called the 
“348” after its cubage. It 
had a bore and stroke of 
3.5 by 4.5, a compression 
ratio of 7.25:l—and pro- 
duced 150 horsepower. 

With the passing years 
the cubage of the 1949 en- 
gine rose to 390. The bore 
and stroke became over- 
square—4 by 3875, The 
compression ratio climbed 
to 10.5:1, the horsepower 
to 325, 

With a disdain for Detroit's now-re- 
sumed “horsepower race” that only a car 
of Cadillac’s breeding can exhibit, the 
power of the new engine remains exact- 
ly the same—325. 

More sprightly in the joints. For ’63. 
Cadillac also has made significant 
changes in the chassis for silence and 
durability. Throwing cost considerations 
out the window, the company put two 
constant-velocity universal joints in the 
propeller shaft as well as an ordinary 
U joint. The CV joints are in the middle 
and rear of the drive shaft, the U joint 
just aft of the transmission, 

Constant-v ity joints, by eliminat- 
ing the small variations in shaft speeds 
in each revolution, reduce vibration and, 
therefore, noise. 

Cadillac held up use of the CV joint 
for several years until long-life operation 
could be assured. Buick, too, employs 
them. Some foreign cars have used them 
for many years. 

There is more to the Caddy’s chassis 


(Con on page 210] 


—_— 


Eleven pounds lighter 
than last year, crank. 
shaft is hollow-cast of 
heat-treated iron alloy, 
Main bearings are cored 
out to take the thicker 
shaft. Shorter pistons 
help reduce weight, too. 


Shoe magnets improve foothold, Battery- 
powered electromagnets in these strap-on 
sandals would provide a surer footing on 
any steel surface (such as a wet or p 


carrier deck) when the wearer switched 
them on. This recent patent, assigned to 
the Air Force, would use rubber pads to 
skidproof and cushion the soles, 


New Ideas from the inventors 


Seat turns skate into coaster. Strapped and 
clamped onto an ordinary roller skate, this 
seat would become a sled for downhill 
coasting. On a level surface, the rider 
would propel himself by pushing along 
the ground, He'd guide and balance the 
sled by shifting his weight. 


Mop bends under furniture. Housecleaning 

sier by a mop handle like 
Je of thin metal rods 
would bend under pressure to allow the 
mop (or a broom, waxer, or paint appli- 
cator) to maneuver under and between fur- 
niture and other low objects. 


CONTINUED a1 


Rack unfolds from wall. Tucked into an 
out-of-the-way corner, this collapsible, wall- 
mounted rack would be set up in a jiffy to 
provide creaseless coat-hanging space at 
parties or family gatherings. To knock 
down the rack, you'd slide the collared 
vertical support against the wall, then drop 
the hinged horizontal bar. 


Runway gauge monitors takeoff. For safer 
jet takeoffs, this Sperry patent would com- 
pute speed against remaining runway and 
give a one-dial reading of the result. At a 
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Fork lift fits barrow. With this upward- 
angled fork attached to the bucket and 
Ibarrow, you could take 
advantage of the barrow’s built-in leverage 
to engage, lift, roll, and dump rocks and 
other heavy or bulky objects. When it 
wasn’t needed, the fork would be removed 
and folded for compact storage. 


critical point on the runway the dial would 
tell the pilot if he had enough speed for a 
safe takeoff, or if he should brake and taxi 
back to start the long run again. 


Skid chains clip to rim, Hooked to the rim 
on each side of a tire, these clips would 
let you attach or remove snow chains 
quickly and without a jack. Cross chains 
would be fitted with snap-on clips that 
would engage the rim clips. The system, 
says the inventor, would also allow you to 
use “chains” of material other than metal. 


Drum washes paint roller. Instead of 
scrubbing water-based paint out of a roller, 
you might let this cle 

work for you. 

the drum handle and connect a hose to 
the inlet. Antisplash vanes would direct the 
flow to rotate the roller ag: 
wall of the cylinder, 


the roller to 


2 patent’ number) in’ car 


You wouldn't 
ns_or ceiling 
fitted vest like 


Carpenter's vest jacks panels. 
have to juggle overhead be 
panels if you wore a 
this. You'd position a panel, then crank 
up the supporting arms. They'd hold the 
panel, freeing both hands and eliminating 
need of a helper to nail it in place. 


niversity City 
‘Orinda, Ce 


. New Hyde 
“R. P. Delano, 


inwufi 


steel trim. 
so finished 
1. 


yon, workmen give 
refinishing limestone ew 
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Scrub Team 
in the Sky 


The 1,250-foot walls of 
the Empire State Building 
are being refinished for 
the first time in 31 years 


jAPMosr a quarter of a mile below us, 
New York City’s streets were only 
narrow ribbons. Toy cars moved, bumper 
to bumper. Clusters of hurrying doll- 
like figures added noise and confusion. 

But near the top of the world’s tallest 
building, photographer Bill Morris and I 
heard nothing but the occasional whirr 
of small electric motors. Workmen on 
motorized scaffolds were creeping up the 
sides of the Empire State Building, giving 
it the first face washing since it was 
built 31 years ago. 

Leaning out over a low, windswept 
parapet 80 floors up gave a dizzying 
view. Bill fearlessly hopped over the 
parapet and onto a swaying scaffold to 
get the shot at the left. (A few days 
later, two painters had a close call when 
their scaffold slipped. One managed to 
hold onto the scaffold. The second slid 
safely down the cable from the 18th to 
the lth floor. Another scaffold failure 
on a nearby skyscraper killed four work- 
men. ) 

What does it take to refurbish a 500,- 
000-square-foot exterior and 6,500 win- 
dows? All of 3,000 gallons of limestone 
coating for walls, 250 gallons of paint to 
cover metal window frames after wire 
brushing, and gobs and gobs of calking 
to refill defective mortar joints. Cost: 
over $200,000. 

The job, begun in May, will end in 
November—a total of six months. Iron- 
ically, the building was constructed in 
little over a year—Alex Markovich. 


Electric drills, equipped. with reverse, drive 
scaffolds up and down. Climbing rigs aro used 

rause of height of building; reeled 1,200-foot 
cables would add too much extra load to scaf- 
fold. Cables are %-inch, rated at 9,000 pounds. 


Scaffold can be winched by hand in case an 
electric motor breaks down, Safety lock pre- 
vents scaffold from falling during failure. 


Before and after sections of building show 
grimy wall, discolored steel trim at top, Below, 
fimestone is painted and trim polished. 


A Big Eye to Spy On 


By Frank A. Tinker 

Kitt Peak, Ariz. 
ILHOUETTED on a gaunt and iso- 
lated mountain top in southern 
Arizona is a $4,000,000 structure 
that looks like a launching chute for 
monster skyrockets or a giant figure 7 
face. It is a solar telescope 
—the world’s newest and biggest eye to 
stare at the sun’s face. This month 

marks its official dedication. 
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The sloping back of the lazy 7 is the 
telescope’s shaft, a 480-foot tunnel half 
buried in the mountain itself. Step in- 
side and you see what looks like an awe- 
somely steep railroad track running from 
the open sky above to the depths of 
rock below. 

Mounted on those tracks are rail cars 
that can carry the telescope’s three huge 
mirrors to a shaft-side aluminizing room 
when they need recoating. One car will 


the Sun 


have the added job of bringing in the 
hefty top mirror—an 80-inch wide, two- 
ton quartz disk called a heliostat—when 
weather threatens. 

The telescope will be aimed at a point 
near the North Star, a fixed position that 
will allow the mirror to track the sun in 
its daily course by moving through one 
plane only. 

The sun's image, reflected from the 
heliostat, will first hit a slightly para- 


The star that keeps us 
alive may yield some of its 
secrets to the world’s 
newest and biggest solar 
telescope to be dedicated 
this month on an 
Arizona mountain peak 


Lazy 7 atop Kitt P is housing for solar 
telescope. At left is 110-foot tower that 
supports the big 80-inch mirror, Light 
from it bounces down to a 60-inch 

ft, then up to a 48-i 
at ground level. Directly below, bright 
image, 34 inches across, shows up on a 
white table top in th 


Railroad tracks run the full 480-foot length 


of the solar telescope’s steep shaft, Camera 
fans might well marvel at the focal length of 


the optical system: more than 300 feet. 
continue §7 


Grinding the 84-inch mirror (above) for a new 
telescope at Kitt Peak took months of expert 
work in the observatory’s Tucson shops. ‘The 
massive Pyrex disk is now being tested. 


Seventy-ton framework for million-dollar 84- 
incher is in place, and telescope—fourth largest 


in the U. S.—may be in use by Christmas. 
Plans call for a future 160-inch scope. 
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ith copper coolant tubes and coated 
with heat-shedding paint, telescope’s tower un- 
loads 85 percent a iis ecicie Heat, isda, 
heat varies by no more than two degrees, 


bolic 60-inch mirror at the base of the 
shaft, then bounce up to a 48-inch 
ground-level mirror, and finally stril 
white table top in a viewing room di- 
rectly below the third mirror. 

Brighter than by noonday sun. There 
details of the sun's surface will show up 
on a glowing disk, 34 inches across and 
twice as bright as a piece of pure white 
paper seen in the noonday sun, The 
image will also be twice as large as any 
obtained with previous solar telescopes. 

Astronomers, wearing dark glasses, 
can study the sun on the table top if 
they wish. But, as one remarked, they 
almost never use their own eyes in ob- 
serving the hea: too unreliable, too 
easily tired. They depend on cameras 
and delicate light-measuring and analyz- 
ing equipment instead. One, a remark- 
able vertical spectrograph, can stretch 
out the solar spectrum to a dazzling 
rainbow band 70 feet long. 

This kind of analysis “will give solar 
researchers more revealing views of the 
sun than have ever before been pos- 
sible,” says Dr. Alan T. Waterman, head 
of the National Science Foundation. 
What the solar telescope can reveal 
about the sun’s life and behavior—its 
radiation, spots, and flares—may also be 
vital to the U. S. space program. 

This is one reason why a number of 


[Continued on page 184 


Do you remember Popular 
Science two years ago? 


If you could read the tiny print you'd see 
that Popular Science reported on the solar 
telescope almost two years ago (Jan., 1961). 
The telescope’s mirrors were barely gleams 
in the designer's eye then. Now a new his 
way has been built and a host of domes 
have mushroomed on the Arizona peak. 


Kitt Pe 


the 
re 


new 80-inch 
trikin nots, 
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Platform dumps no-dump trucks 

A Bling platform in Russia unloads ordi- 
nary trucks as fast as dump trucks on the 
ground can unload. It can take 25 tons: 
two trucks at a time or a truck and trailer. 
‘Access is by a drive-on ramp. Chassis are 
held on by clamping bars and support 
blocks so they w sag on their springs 
when tilted for dumping. 


“Compact” jet for 
short-range flights 


The sleek job at the 
right is a full-scale 
mock-up of a small jet 
aisines proponsd” By 
Douglas to bring jet 
speed to cities now 
served only by piston- 
engine airliners. The 
96.4-foot plane would 
shuttle between airports 100 to 1,000 miles 
apart, carrying 56 to 74 passengers, and 
settle down on runways too short to ac- 
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Giant piston for big diesel 


The huge piston above, with a five-foot 
stroke in a three-foot cylinder bore, will be 
part of the biggest marine diesel ever built 
in the Netherlands. It’s one of nine for the 
engine, which will churn out 20,700 hp. 
at 119 r.p.m. The diesel will be installed 
in a 32,000-ton tanker that’s under con- 
struction for a British shipping company. 


commodate big transcontinental jets. With 
ee wings and two turbofan engines 


in the tail, it would cruise at 530 m.p.h. 


wi 
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The last word in ship models: A 39 sal Foot 


‘OUR sense of propor- 
tion reels at sight of 
the Bremen IV Jr. Roll- 


ing at the dock on a windy 
day, she looks like an expen- 
sive wind-up toy. But go 
nearer, and she’s every inch 
a transatlantic liner, from the 
name on her bow to the 3, 
windows and portholes in her hull and 
superstructure. 

Every davit, bitt, and capstan is in 
place, Her lifeboats, shrouded with 
canvas, are shipshape. Rigging on masts 
and cargo booms is meticulously exact. 


Man-Carrying 
Ocean Liner 


By Harry Walton 


Then the bridge deck lifts, a human 
head rises—enormous under it—and you 
realize this is a super-detailed, man- 
carrying model. 

Built to a scale of 1 to 2 
39 feet long, almost 6 fee! 


it is over 
wide, and 
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Triumphant builders 
with sound-alike names, 
Gunter Buse (left) and 
Gunter Bos, worked on 
their model more than 


~~ 
ko A SS as 
11% feet high from keel to mast top. 
There are 7,000 feet of planking, 23,000 
copper nails, and 950 feet of railing in 
the model. Her dead weight is 10 tons, 
displacement 12. 

The hull is of doubled wood plank- 
ing overlaid with sheet iron, the deck 
1%” oak reinforced with wood and iron 
underneath. Two 38-hp. Mercedes-Benz 
diesel engines give a cruising speed of 
seven knots. The engines, controllable 
from the pilot house, are direct-coupled 
to two reversible-pitch props, doing away 
with bulky reversing gear. 

Besides the pilot house (which holds 
a minute galley), there’s a day room, a 
four-bunk cabin, engine room, and head. 
Access is through deck hatches. 

Few modelmakers dream as big—or 


Modeled on a grand scale, the Bremen IV Jr 
is 39 feet long, Every one of her 3,225 windows 


as steadfastly—as the two land-locked 
West Germans who built this replica of 
a 51,735-ton sea queen, Gunter Buse 
was only 13 when he saw the real Bre- 
men IV, along with its sister, the Eu- 
ropa, Germany’s biggest liners, The boy 
was fired with the idea of building a 
super-detailed model on a scale befitting 
the holder of the Blue Riband for fast 
Atlantic crossings. 

World War II intervened. In 1943, 
on an island in the North Sea, 17-year- 
old radioman Buse met an ex-steward of 
the Bremen whom he pumped for in- 
formation. Discharged at 19, Buse went 
home to the inland city of Osnabrueck, 
got a job, and built a shed from rubble 
to work in, 

No blueprints of the Bremen IV— 
destroyed by fire at her dock during the 
war—could be found, Working from pic- 
tures and a small scale model, Buse 
laid an oak keel and started the hull. 
Then Gunter Bos, a neighbor, got inter- 
ested, The two spent all their free time 
working on the model. On an old lathe 
bought for $9, they not only made parts 


and portholes is transparent and watertight 
Pilot navigates through rectangular one, 


Tug looms over Bremen, cruising on her own 
Seven! knots: Double bottom of Bilge holds 130 


for the ship, but did subcontracting 
jobs to help pay for materi: 

Their big break came in 1959, when 
North German Lloyd was about to send 
a new 32,000-ton Bremen to sea. In- 
trigued by the audacious model, they 
offered engines and other equipment. 
This spring the midget liner was 


m to fit cramped 
Helmut) Meikner 


engine room, crewman 


stands watch over the two 


gallons of oil for her dic 
and batteries supply: elect 


. Two generators 
power. 


launched and headed for New York for 
a sail up the Hudson and through the 
Erie Barge Canal. 

To reach the U. S. for its good-will 
ise, however, the model rode the 
k of a freighter. Buse’s and Bos’ 
scaled-down liner could not have braved 
the North Atlantic's full- s, 


four-cylinder auto diesels. Pilot house (right) 
doubles as galley, with entrance hatch overhead. 


Eight Minutes on 


Borrowed Air 


Descent into the 
Maelstrom. is. de- 
scribed by life- 


‘Garrett Gibers« 
pulled down in 5% 
The \- 
pool was being 
emptied, and the vor- 
tex. sucked him into 
the drain, like a bath- 
tub stopper the 
water in the pool was 
pushing him down, Bill 
Knight, another ‘life 
guard,” and 1 couldn't 
him. Giberson 
mp. I got scared. 


OST people rescued from drown- 

ute or less, Even pearl divers, 
without oxygen, usually stay down no 
more than 50-80 seconds. Brain damage 
may occur within two minutes. 

Yet, on July 30 rett Giberson, a 
19-year-old lifeguard at an Asbury Park, 
N,J., pool, was trapped under water for 
eight long minutes; was rescued, revived, 
and today is alive and healthy 

Giberson’s life was saved by two alert 
fellow lifeguards—Ray Scharf, ex-college 
track and swimming star, and Bill Knight, 
center on Olivet College's football team. 
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Mouth-to-mouth breathing under water 
—unheard of before this in 
the method they used. Ray $ 
it in a flash at th 


ng, head lifeguard at 
wonderful job. Quick thinkin; 


compare to this rescue.” 

Says Giberson: “ pected to 
get out of there.” The drawings show 
how the unique rescue was accomplished. 


“He was unconsci 
ous. He needed air. 
My first thought was 


a 
to breathe air and 
bring it down to him. 1 


figured if 1 cupped my 
mouth over hin the air 
would displace water. 
Bill and 1 took turns 
feeding him sulped air. 


ttle movem 


We got him to the top. 
r mouth to mouth, He 
nd lod. 


“I felt a lit 
As he float 


3 


to end the press 
erson while Twas g 
down with more 3 


| Shaping Metal 
with 
Dynamite 


Hard-to-work substances yield 
like putty when new techniques 
hit them with explosives, 10,000- 
volt sparks, high-speed rams, and 
supermagnets 


By Charles J. Viahos 


Geyser shoots skyward (. opoceme; page) as ex- 
plosion turns “cake pan” above, made by weld- 
ing only five pieces of sheet metal, into half 

‘fuel tank for missile. Forming tank conven- 
tionally would take 60 percent more welding. 


the country—to fashion pieces of 

metal into useful objects. By a 
radical procedure, called explosive form- 
ing, you can make a pretzel out of any 
of the new hard-to-work metals. 

The explosive technique and others 
novel—electrical, mechanical, magneti 
are working metals faster and more 
easily than ever before. 

For explosive forming, you clamp the 
metal workpiece to a die, and remove 
the air between them. Then you lower 
them into a water-filled pit some eight 
to 12 feet deep, outside a plant, and set 
off a charge of dynamite above them. 

Being incompressible, the water trans- 
mits the staggering pressure, a million 
pounds to the square inch, in all direc- 
tions. The workpiece has to give—and is 
forced against the die. It's all over be- 
fore the roar of the blast dies away. 

Explosive forming is cheap. It takes 
no expensive machines, skilled labor, or 
scarce floor space—only a pit, water, a 
die, and some $3 worth of explosive. It 
makes parts that could be fashioned no 
other way. Complicated shapes are 
easy, and practically any metal can be 
worked—including titanium and tough, 


Be: are being exploded, all over 


Explosive charge of Primacord, laid out in 
circle as above, is suspended in water tank 
with “cake pan” and die, Shock of explosion, 
transmitted through water, converts picce in- 
to half-doughnut by forcing it against die. 


Doughnut-shaped piece formed by explosion is 
i engineers. Scale-size experir 


examined by 

at Baltimore plant of Martin Company 
successful test of applicability of technique to 
make full-size, 18-foot-diameter “torus tank.” 
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Underwater electric spark whams metal to de- 
sired shape in clectrohydraulic forming tech- 
i plied by this lectro-Dynamics 

ed fast machine could 
pieces at fantastic 9,000,000-an-hour rate. 


high-strength steels. So accurate is ex- 
plosive forming that fingerprints acci- 
ally left on a die have been faith- 
fully reproduced on the finished parts. 

Forming isn’t all that can be done 
with explosives. They're being used for 
tion that corrects distor- 
tion or “wrinkling” from heat treatment, 
aging, or welding heat. Sizing employs 
smaller explosive charges than forming 
and can be done in lightweight tanks. 
Currently, large rocket cases are being 
explosively sized, to remedy welding 
distortions. 

More uses may lie ahead. Scientists 
of several concerns, Aerojet General and 
North American among them, report en- 
couraging experiments in harnessing ex- 
plosive energy to cut metal, compact it, 
swage it, pierce it, and even plate it. 

Shock waves from sparks. Akin to ex- 
plosive forming is a newly developed 
technique, electrohydraulic forming. The 
only essential difference: Instead of a 
chemical explosive, it uses a high-volt- 
age spark. 

An electricity-storing capacitor is 
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igh-speed ram descends at up to 85 m. 
in “Dynapak pneumatic-mechanical machine, 
shown fitted with dies to form steel piston 
from billet in right foreground. Other bill 
copper, is for a steel-mill oxygen nozzle, 


t, of 


charged to as much as 10,000 volts. This 
stored energy is suddenly released to a 
spark plug submerged in water. The re- 
sulting explosion yields sunlike temper- 
ature, and shock waves of up to 500,000- 
pounds-per-square-inch pressure 

In one of the first commercial ma- 
chines applying this process, a rectangu- 
lar gray cabinet the size of an office 
desk houses a bank of capacitors. It 
uses ordinary current, and one man op- 
erates it, through a control panel with 
only one switch, one dial, and one but- 
ton. The maker, Electro-Hydraulics, 
Inc., says the machine will successfully 
weld, lock, shape, blank, and pierce—all 
to tolerances as close as 0.005 inch. 

Another maker of a machine of this 
type, Electro-Dynamics, Inc., calls the 
electrohydraulic device inherently capa- 
ble of producing some 9,000,000 parts 
an hour—given a way to get them in and 
out of the machine at that fantastic rate. 
Today’s technology and equipment, it 
says, could make production at 100 
cycles a second possible. 


Mighty magnet shapes metal, in newest technique of all 


Interchangeable coils suit ied tasks. Here, 
a flat “pancake” coil drives i 
against die to form ridged pat 


compress metal, the coil goes around a_picce; 
to expand metal, coil goes inside the picee. 


Eerie unseen force of magnetic-forming ma- Eliminating welding, lightning-fast mae 
chine attaches metal band tightly to ceramic machine joins sections of alum: i. 
Ise through magnetic coil pres: er picee 


nose cone for missile, For this swaging opera- 
tion, piece goes in coil seen at back of Magn of tubing into all 
form machine above, fist of its kind on market. trusions of inner Di 


ions and over pro- 
ce, assuring tight fit, 


THM 


Electriemotor parts. (bottom Aluminum band and motor Motor looks like this when re- 
of picture) are “packaged parts, assembled loosely within moved from coil. Magnetic 
aluminum band at lower right it, are placed in the Ni pulse has compressed the band 
by magnetic-forming machine. form machine's coil. around parts. to 

For this purpose, coil shown happens when magnetic jolt is tightly, completing 
above them im pichiretis weed. applied is seen itr next view. Operation takes att seconds. 


PS BOATING 


Homelite’s lively 
four-cycle motor 


Challenger of the two- 
cle motor that ruled 
e outboard field up to 

now, — this ir-in-line 

claims twice the gas-oil ¢ 
mileage plus car-ens 

dependability. It has a 

starter and a 15-ampere 
jernator. 


A preview of the 


1963 
Outboards 


By Harry Walton 
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Four new power heads fill in the Mercury line 


A high-thrust six, the Mere 850 (above, left) 
is for big loads at moderate speeds. Next to it 
is the 650, Mercury's gutsiest four-in-line and 
lightest in its class. These two new 
motors and the Mere 500 have a new kind of 
manifolding said to improve idling and reduce 
The Mere 200 (third from 
0-hp. rig. At right is the new 


Ingenious imports, a four-cycle, 
and new models in the medium 


power range make ’63 news 
Fe horsepower race—which began 

with Johnson’s 28 hp. in 1953 and 
went over the top with Merc’s 100—has 
stopped. Instead of announcing still bigger 
rigs for 1963, makers are grooming new 
entries in the midpower range. Alongside 
them a few imports, some with intriguing 
features, are scrambling for beachheads on 
the rich American market. 

Bucking all the solidly entrenched two- 
cycle outboards this season is a spunky 
new four-cycle built by Homelite, itself a 
famous maker of two-cycle engines. Despite 
traditional arguments against four-cycle de- 
signs, Homelite is betting $5 million on a 
cagily re-engineered descendant of the little 
Crosley car engine. 

This 55-hp. newcomer burns anything 
from white marine to premium gas, and 


OR the first time in a decade, the out- 


350, a 35-hp. motor with electric starting and 
alternator-gencrator optional extras. Also new 
are horizontal intake louvers for cooling water, 
located just below the cavitation plate in the 
three larger motors above. The normal water 
flow parallel to these slits, as the boat moves 
through the water, tends to flush away debris 
that might cling to and clog ordinary intakes. 


cruises twice as far per fuel-and-oil dollar, 
Homelite claims, as a two-cycle of the same 
rating. 

In the Mercury lineup, they're filling 
gaps in an impressive roster with four new 
models. The Mere 200 is a 22-hp. twin 
with sass enough to plane a water skier, 
The 350, Kiekhaefer’s huskiest twin, is 
said to be the lightest 35-horse outboard 
yet made; and the new 650, Merc’s most 
powerful four. ine, the lightest 65-hp. 
rig to date. Topping these is the new 850, 
an 85-hp. six-in-line designed for high 
thrust at low and moderate speeds. 

Carried over are last year’s 6-, 9.8- and 
50-horse models, as well as the top-of-the- 
line 100-hp. Mere 1000. Buyer's options in- 
clude short or long shafts and a wide choice 
of props in aluminum or bronze. 

All Mercs of 35 hp. and up have an ad- 
justable trim tab to compensate for torque 
side pull. When bronze props are used, 
electrolytic action in salt water would nor- 
mally attack the gear case. For 63, the 
trim tab, a small and inexpensive replace- 


CONTINUED 
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West Bend: new models, more silencing 


Golden Shark 300 develops 30 hp. at 4,750 
is convertible to electric Also 
e the 20-hp. 200 and two 
ing 45s, with and without alternator, 


Scott shows its new work-diesel 


Scotts, uprated to 45 hp 


starting models (left 
diesel, 

twice its 

as glow p 


Both motors w: 


and oil mix. 
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Acoustical leg chamber, shaped and 
ke noises cancel out through 


. optional on the 
evel rewind starter, standard 

7%- to 30-hp. is geared at a 
6:1 ratio that makes it easier to pull, 
Cord comes off at bottom of auxiliary 
shaft, so there's less tendency of the 
motor to tilt during starting. 


ment, is made of a “sacrificial met- 
al” that draws electrolytic action to 
itself and, slowly disintegrating, 
saves the gear case from damage. 

Johnson outboards keep their 
lineup of 3- to 75-horse models, but 
are pushing 28- and 40-hp. “con- 
vertibles” for the economy minded. 
These have starter ring gears on the 
flywheel and can be altered for elec- 
: starting with a $90 accessory 
‘A generator can also be added 


With their little three-hp. fishing 
motor it is now possible to use an 
ry fuel pump and six-gallon 
tank and stretch your cruising time 
to 17 hours, Other Johnson improve- 
ments include chrome-plating the 
lower end of the crankshaft on sev- 
eral models (to resist rusting where 
it extends into the exhaust tube), 
an_extended water jacket on the 
V-75, bigger oil-drain screens in sev- 
eral power heads to reduce fouling 
at idling, more stainless steel and 
stronger die castings in all models. 

Though not billed as a convert- 
ible, the 18-hp. Johnson can be 
fitted with electric starting for 
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Highlights 
of the big 
Outboard 
Marine 


group 


Gale line ranges from 3 to 60 
hp.. with one single, six twins, 
and a Ved in it. El 

ing can be had’ on 25-hp. ar 
larger motor enenators on the 
40-hp. model and up. 


ae 


_ 


VsNRuce 


“ 
, a 


Johuson’s tiny twin, 
three-hp. Sea Horse, has. at 
integral tank, holding fue 
for one hour's run at full 


S-hp. Speedifour. It 
has clectrie starting, _conven- 
tional gearshift, _ thermostatic 
automatic choke. 
Buyer has choice of four props. 


3 


Britain offers two outboards 


One lever releases the shroud of the British 
Perkins 40-horse motor. Largest of five models, 
it has an alternator and a radio-noise suppressor 
as standard equipment. In this and the 30-hp. 
model, poppet valves opened by cams on the 
crankshaft control the intake, Valves have steel 
st ind aluminum heads, peu springs on 
top. They never need grinding. 


ble for it. lunger, too, the air-cooled 3%-hp. Shrimp. 
y West Bend has Gale Buccaneers for ’63 show slimmed 
been restyled and enlarged by four new price tags and a fattened list of stainles 

models—two tarting 45-hp, out- steel parts (326 in the big V-4). Prop an 
boards (one with alternator and battery drive shafts are stainless in all but the 
ignition), a 30-hp. rig that’s convertible to smallest motor. Prices range from $135 for 


$72.50. No generator is avai 


electric starting, and a 20-horse. Also set to the three-hp. baby to $900 for the gener- 
chug are the four-in-line 80-hp. Tiger ator-equipped 60-hp. V-4. 
Shark, 12-hp. Silver Shark, and 7%-hp, | New from Evinrude is the 75-hp. V-4 


Shark, And there’s a featherweight one- [Continued on page 198] 


Simple Bundy gladdens do-it-yourself mecha 


Made in Milan, the Bundy motors have stain- hp. notor weighs 70 pounds, 
less-steel dri and prop shafts, rubber sus- Reed-v J Ps n be serviced or replaced 
pension, insulated shrouds, intake silencers. in minutes (bel . Tapped holes in the 
Eleetric-starting “model below. w lower housing carry two spare plugs. Dual 
pounds, puts out 30-hp. at 5,000 r.p.m. The coils are interchangeable with Volkswagen’ 


AVE a list of boat jobs you've put 
H off, week to week, all summer? 
Have trouble getting your boat 
fully rigged time to take advantage of 
the beautiful early-spring boating week- 
ends? Ecer find yourself furtively spending 
the Fourth of July doing some job on your 
boat that should have been done in April? 

Me, too. 

But there's thing about the clear, 
crisp, autumn air that helps a boatman 
make clear, crisp decisions. My decision-of- 
the-month is that, while I can clearly re- 
member all the things I wish I'd done last 
spring and summer, T'll do ’em now. 

You'll have your own list, of course. And 
if you boat in southern waters, the jobs you 
do now will pay off all through the winter 
boating season too. My own “want list” in- 
cludes a mixture of new equipment, new 
systems, and a carpentry job or two. Before 
December 1, 1 hope to have a “completed” 
check mark at each of these 16 items. 


AINTING., Here's 

the most impor- 
tant item on my fall 
list. Because so many 
people let it go unt 
then, spring has be- 
come the big painting 
season. Actually, fall 
is a much better time. 
For the reasons why, plus ideas on new 
paints and how they work, see “Fall Is the 
Time to Paint,” which follows right after 
this article. 


NSTALLATION of mechanical steering. 
Every time I turn the steering wheel on 
foot Thompson, I’m physically mov- 
arly 500 pounds of motors. The 
twin 75-horse outboards pour out a lot of 
power, and the driver should have them 
under constant and dependable control. 
T’ve already installed single-lever throttle 
and shift controls, which transformed many 
a tricky docking job from panic to pleasure. 


Act Now — 
Boat 
Earlier 


Here are 16 fall jobs that'll 
get you launched sooner next 
spring—and with more fun 


By Jim Roe 


Now I'm after the same positive control for 
steering, with no fear of poorly anchored 
pulleys giving way at embarrassing moments. 

‘The answer will be a mechanical steering 
system. There are a number on the market. 
My choice is the type that uses push-pull 
cables controlled by a rack-and-pinion drive 
in the wheel assembly. 


system has the 
advantage of being 
efficient from the 
wheel back to the 
motors, and efficient 
from the motors back 
to the wheel. Reason: 
When you turn the 
wheel, the input load 
is from the pinion to 
the rack, giving great mechanical advantage. 
But loads coming from the motor end of the 
cable are transmitted from the rack to the 
pinion and are at a mechanical disadvan- 
tage. Still better, the Morse system I'm in- 
stalling has an adjustable brake control 
that eliminates torque feedback. 
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Properly installed, this system will greatly 
case the task of handling high-horsepower 
motors, and will last for years. Improperly 
installed, such a system may give you so 
much trouble you'll leave the sea forever. 
Therefore, if you hire someone to do the 
installation job, make sure he’s competent 
and conscientious. If you install the system 
yourself, be sure you can pass the same test. 

Prime thing to remember when install- 
ing “flexible” push-pull cables is that they 
are not really flexible. They can be bent in 
‘a gradual arc, but the nearer you can come 
to installing them in a straight line, the 
happier your life together will be. Inside its 
flexible casing, the control cable itself is a 
stiff wire that must transfer motion both 
under tension and compression, If it’s ever 
kinked, it's kaput, 

There are only a few rules to follow in 
the use of push-pull cables (whether for 
steering or throttle/shift control), but each 
is vitally important: 

First: Select the shortest and easiest 
route from the control head to the engine. 
This should be one that avoids all unneces- 
sary bends and permits no tight bends at 
all. The easier and fewer the bends, the 
better the cable will work. 

Second: Use the shortest cable length 
practical. An extra § bend at one end to 
use up extra cable can cause a lot of trouble. 

Third: Make sure the cable connections 
are not crowded or cramped, At the engine 
end, be particularly careful that the cables 
don’t stick out into areas of the motor well 
where they can get stepped on or otherwise 
damaged. 

Fourth; Make sure the terminals at both 
ends are properly positioned and secured so 
that they can’t work loose in service. 


USTPROOF 

trailer brakes. 
Many an experienced 
sailor survives the rig- 
ors of the sea only 
to run into trouble 
ashore. One item on 
my fall “to do” list 
was born in a puff of blue smoke on Labor 
Day. Only the smoke wasn’t caused by a 
magician—it was coming from the four 
wheel assemblies on my tandem-axle trailer, 
and was about to turn my boat into a junior 
ion of the Morro Castle. 
me detective work finally showed what 
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had happened. The linkages of the surge- 
action control unit for the trailer’s hydrau- 
lic brakes had rusted into rigidity. The cure 
was penetrating oil and a wrecking bar. 

The prevention? Much easier. A_ little 
penetrating oil now and then, and a liberal 
application of anticorrosion oil before the 
trailer goes into hibernation. 


MPROVING the 

radio. In 1963, 
Roeboat’s __ radiotele- 
phone will be three 
ways better; First, 
Tm installing radio 
noise-suppression kits. 
Anyone with a depth 
sounder, RDF, or radiotelephone probably 
has had interference from the engine's 
ignition. As more electronic equipment goes 
on outboards, the problem grows. 

On my boat, the 65-watt Bendix radio- 
telephone suffers, too. I usually have to 
turn off the motors for satisfactory com- 
munication with lock tenders, marine-phone 
operators, other boats, or shore stations, So 
this fall I'm getting noise-suppression kits 
from Outboard Marine. 

These suppression kits include shielded 
leads from the spark plugs to the distribu- 
tor, a distributor-shielding cover, a coil 
shield, generator-output suppressor, volt 
age-regulator capacitor, and a radio-line 


filter. The radio leads are connected to the 
output terminals on the radio line-filter as- 
sembly. 


WHIP antenna, 

Another big ra- 
diotelephone problem 
has been caused by 
an antenna unsuited 
for any water more 
exciting than a back- 
yard swimming pool, 
Reason: The upper, extending portion con- 
sists of a metal rod. Now, guess what hap- 
pens to that metal rod sticking up into the 
air when the boat goes through rough 
water at speed. 

You're right. It bends. 

For two seasons I've had to lower the 
antenna to trailing position whenever I 
wanted Roeboat to move at anything faster 
than breast-stroke speed. Besides, I might 
want to send an important message to the 


Coast Guard some day when the water is 
rough. For times like that I need an an- 
tenna that can take it—and send it. 

So I'll bid farewell to the old antenna I 
never should have installed anyway, and 
replace it with a whip antenna: one of the 
new Shakespeare fiber-glass models. But 
this time, I'm wary. I'll test it first. Unless 
it bends like a fly rod and seems to enjoy it, 
Tl keep looking. 


HINGED radio 

mount. This car- 
pentry job will make 
it possible for the 
radiotelephone (or 
any other instrument) 
to be outside in the 
cockpit, handy, all 
during a day of boating. Yet when the 
time comes to button up the boat and leave 
her at her moorings unattended, the radio 
can quickly be shifted to the cabin interior 
where it will be behind a locked door. 

To make the radiotelephone do its dis- 
appearing act, I'll simply cut out the sec- 
tion of the bulkhead to which it is attached, 
then attach this section back to the main 
bulkhead with a stout hinge. Pulled into 
its normal position and firmly latched, the 
radio is outside, in the cockpit. 

Yet it can be shifted inside the cabin by 
releasing the catches and swinging it in, 
without detaching any power or antenna 
leads. A new mahogany panel then seals 
up the opening in the bulkhead. 


N_ AUTOMATIC 

bilge pump. 

a Ever get the feeling, 

during a midweek 

siege of heavy rain, 

that your boat may 

=== be getting a little 
soggy? 

my two bilge pumps always wait till I get 

to my destination to do anything about 

water in the bilge. 

So I'll install a simple air-bell-principle 
automatic switch on one of our present 
pumps. This will actuate the pump any 
time water rises above a certain level in 
the bilge and tum the pump off again 
when it has lowered the level. The air bell 
itself Ill mount in the bilge. It sends its 
pressure-borne message to the switch 


through plastic tubing, so there's no need 
for electrical wiring in the bilge. 


PARE parts. It’s not difficult to spend 
half of a good summer boating day 
searching for a 35-cent part you must have 
to get some piece of equipment working 
again. Prize examples, of course, are fuses, 
gasket material for bilge pumps, an extra 
impeller, and spark 
plugs. 
It's much less frus- 
eeee to spend some 
cold, rainy non- 
Boating fall hours fill- 
ing out your shopping 
list for these pesky 
parts. Make sure your 
list includes, besides the things I’ve already 
mentioned: spare bulbs, screws and bolts of 
various sizes, clamps, hull-repair materials 
sufficient for an emergency job, electrical 
wire, and a spare propeller. 


OCKING 

lights, A spot- 
light is a fine and 
businesslike - appear- 
ing thing on a boat. 
And completely n 
essary, too. But for a 
no-hands method of 
illuminating a string of wandering channel 
markers, I'm convinced docking lights are 
the real answer. 

They light up a broad band rather than a 
small area, and do it while allowing you to 
use both hands for steering and throttle 
control. Since the port and starboard lights 
are each on separate switches, you can 
follow the channel markers on the starboard 
side with minimum danger of illegally 
blinding oncoming boats on the other side 
of the channel. 

On a rough night, docking lights can 
light up the oncoming waves to give the 
boat operator a better idea of their size and 
spacing. On open water, lights provide a 
good way to watch for floating debris 
where such hazards are expected. 

All this, plus the advantages they offer in 
the area for which they are named—dock- 
ing—make docking lights a high-priority in- 
vestment, in my opinion. Not too difficult 
to it these lights come with templates 
and adequate instructions for mounting. 


CONTINUED w 


OORING-LINE 

snubbers. Last 
year, Roeboat was 
moored in a slip 
in Chicago’s _Burn- 
ham Harbor. This is 
——————_a_ beautiful harbor. 
But when the wind is 
out of the south, a surge from Lake Mich- 
igan enters the mouth, hitting moored boats 
broadside. It is a heart-stopping, line-part- 
ing, cleat-pulling force. 

One solution is to absorb some of the 
shock gradually, so the full, sharp impact 
never reaches the moored boat. There are 
several styles of snubbers that will accom- 
plish this. Some are rubber, with a loop in 
each end, and are tied into the mooring 
line, Another rubber one, in the form of 
twisted line, can actually be spliced right 
into the mooring line. 

I plan to use a metal spring-style snub- 
ber, I'll attach it to the cleats and bollards 
on the dock by loops of chain, then run 
strong, shock-absorbing nylon line to the 
boat itself. If the weather is especially 
rough, I'll run two lines to both the bow 
and stern from the weather side, attached 
to different cleats, bitts, or eyes on the boat. 
If these double lines are carefully rigged 
so that they become taut at the same time, 
it will help distribute the shock load. 


IREASE the wheel 

bearings on the 

trailer. This is so ele- 

mentary it shouldn't 

need mentioning—ex- 

cept that hardly any- 

I] voy does it. Most of 

us wait till we have a 

specific place to go in the spring, then 

sweet-talk our favorite garageman into 

squeezing in the job early on the Saturday 
morning we want to take off. 


) 


=> 
—— 


RAILER | lights. 

If you are a per- 

son who obeys the 
maximum speed lim- 
its for cars when roll- 
ing free or towing a 
trailer, it doesn’t take 
you long to discover 
[Continued on page 194] 
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Fall Is the 


‘OST boatmen don’t get the itch to 
M paint their boats until the warm 

weather of spring has also given 
them the itch to get the boat into the water. 
The result, too often, is that both boat and 
owner get short-changed: the owner, be- 
cause sanding and painting on the 
good-weather weekends he'd like to be 
afloat; the boat, because most of us are too 
the spring to take the time 
for a good paint job. 

There's one simple solution to both prob- 
lems: Paint your boat now, in the fall. 
Over most of the country, the clear, dry 
fall days offer ideal finishing conditions. 
Take advantage of them to do the thorough 
surface preparation that is the key to a 
good marine paint job. And if you do the 
base-coat painting jobs this fall, too, the 
finish coats can be handled in a relatively 
short time prior to launching. 

i when you'd sand, scrape, calk, 
and then pick up a can of “boat paint”— 
and that would be that. Now you have the 
problem of choosing among many boat 
finishes. In addition to the old standard 
bases—natural oils, alkyds, and phenolics— 
there are the newcomers: vinyl, epoxy, 
polyurethane, acrylic, and silicone polymers, 

To determine which paint is best for your 
purposes, consult the accompanying chart. 

Before you paint. No matter what paint 
you use, be certain your boat is really dry 
and clean before you paint. Best bet is to 
wash down the hull immediately after it is 


Time to Paint a Boat 


thoroughly clean the bilge. HICH, WHER 


Take up the floorboards in a ‘hii ol autsaati 
wooden boat, no matter how ‘to type of boat material 


solidly they are fastened 
down. With a garden hose 


and a brush, dislodge all the 


int i necks. ead ‘orev 1. Paste wood filler (mahogan 2ot.| sot. | aot. 

dirt in the cracks and crev 2: Pasin pad ier brahogzay) Pi ® ot 

ices along the keel. Then let 3 Phenolic vamish—second coat Bat. | 4veat.| Gat. 
 Phenalic. va 


the hull air-dry for 30 days, 
or until you are certain the 
dampness is out. 

First step then is to slosh 


Foonyundercater scout ) rat] 2at.| sat] sat. 
 Epary white or color—first coat 
. Epory white orcolor—secondcoat}| 29t-| Sat. | Gat. | Bat. 


TOPSIDE 
ENAMEL 


a preservative solution of Epoxy thinner lat.) 2at.| Sat. | dat, 
copper napthanate deep into | 
all the crevices inside the = ] 

i i ; BE | 1-Viny! red undercoater rat} 2at.| sat | sat. 
hull, This solution may be | BE | Vin! Gotiom pamewrat cont y! rer] acc | scr | act 
used as a priming coat on ES | 3. Vinyl bottom paint—second coat at.) zat. a we 
bare wood, and provides pro- ag bial Tihs] BARS] OMe | A 


tection to hard-to-reach spots 
that will not receive cover- 
ings of paint or varnish. 
(Many boat manufacturers 1, Viny! metal primer 2aqt.| Sat.) Gat. | Sat 
now pump their partly com- 2 Vinyl req undercoater—fist coat} | 2 qt! aqt. | at. | sat. 


Sd | 3: Vinyl rea undereoatersee. coat} 
pleted hulls full of this solu- | $3 y 


Taig enamel zat| sat] Gat. | sat 
; ! nyt thinner 
tion, during one stage of Brushing’ thinner J] dat] zat) sat | sat. 


manufacture, providing pro- = = 
tection aah fron te io wal 3-Vingt metal primer | coat) | at | 2at | Sat | 4a. 
= BE | 2. Vinyl rea undercoater—frst coa 
will repel wood-lecaying | BB | £ vin! Bottom paint-test cost || yg | 2. | sat. | aat. 
fungi and Peat ing | SB] OM Vntmimner | ot | age. | at. | sat. 
insects, including termites | u ie! 
and teredos, The solution a 18'to | 21"to | 24°to 
LUMINUM . _ u Y 
can be brushed, sprayed, or a Pa Ba 
put on by dipping. Main | wa! 1. acid etch wash rpt.| 2pt. | apt. | apt. 
point is to apply two liberal ea | % Ebony sname }| 2pt.) spt. | opt. | pt 
coats. If you use the solution | BE Epoxy thinner apt. | 2pt. | apt | apt. 
as a dip, allow three minutes |___ | 
immersion per inch of wood rat.| zat. | sat. | et 
thickness. | 22 2. Vinyl red undercoater lat. | 2at | 3qt. | 4at. 
Now, too, is the time to | 8 | > phteot mum anfouline— 
‘a al ES | 4 Special atuminum antivouting— j| 1a] 2at- | Sat. | 4at. 
apply a sealer to all the | Eg) * S32cia! alumina | 
widening cracks you've been a | ‘Vinyl thinner iat. | 2at. | 3at. | dat. 


noticing all summer, whether 


below or above the water- FIBER-GLASS si bg 
line. In particular, look for 
small cracks along the stem. at | 1. Wash with brushing thinner 1qt.| 2at. | 3at. | aat. 
Let the sealer dry at least 24 £2 | ZEpory enamel-second coat | | 20t- | Apt. | Sot. | Bot. 
hours before covering with | $= Epoxy thinner ipt.| 2pt. | 3pt. | aot. 
paint or varnish. 
Power sanders make short | 33 | 1.wasnwitnbrushing tnimer | at.| 2at | gat. | aot 
work of what used to bea | ZE| Vin Gaenecat or enw |e | 2 | 38 | 48 
[Continued on page 196] | Be) *Y™\iansRidmer’ Sees") | oe | oat. | gat. | at 


For additional information on painting techniques and supplies, a handy 
booklet, “The Finishing Touch,” can be obtained at paint dealers or by 
a ‘sending 25 cents to Pettit Paint Co_, Inc. 507 Main St., Belleville, N. J. 


Rescue 
Light 
Flashes On 
by Itself 


Take a spill over the side at night and 
this distress light flashes on to mark your 
location. Pinned to clothing or a life jacket, 
it's turned on automatically when a special 
battery hits the water. The light is also 


Wind-measuring instrument for boaters 

For mounting on a mast or rooftop, this 
remote-reading anemometer is sensitive 
enough to measure wind velocities of less 
than two m.p. ibrated in two scales, 


it reads from 0-35 and 0-100 m.p.h. Price 
is $60. A hand-held model, with 0 to 35 


PPA flip of the switch changes a new 
dual-purpose meter from a speedometer to it 
tachometer. The transistorized unit pic! 
speed readings electronically from a sens 
element; engine r.p.m. from a single spark- 
plug connection, Price is $56.50. Semco. 
1400 Riverside Drive, Ft. Worth, Tex. 
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available as a marker buoy (right) and in a 
swimmer's model that can be turned on as 
needed by pulling a cord. Prices start at 
$3.45. Resistance Products Co., 914 S. 18th 
St., Harrisburg, Pa. 


Depth indicator aids fisherman 


The Fish-O-Therm, designed to end 
guesswork in seeking proper depths for 
fish, is a battery-operated temperature and 
depth indicator. The fisherman lowers a 
sensing element on a wire until it indicates 
a preset temperature. Then he reels it in 
drops his bait to the same level. $29.95. 
Minneapolis-Honeywell Co., Minneapolis, 


Bearing seals 
protect trailers 


You can protect your 
* trailer wheel bearings 

from water damage 
with shields that slip 
over the hubs. They 
cost $5.95 a pair. Prime 
Industries, 5411 Jeffer- 
son Bldg., Los Angeles. 


motor off, 


The automatic rewind can be activated manually at any 
time by a rewind trip lever on the supply head. The projector 
is sprocketless, has no reel arms, but has a cap: 
feet of film, It rewinds a full 200-foot roll in 
onds, The unit is a compact, quiet-operating ma 
special sound-absorbing case. It weighs only 11% pounds 
sells for less than $110. Eastman Kodak Co., 


is the manufacturer. 


And new movie camera is automatic, too 


The automatic movie camera above has 
‘a battery-powered motor drive and a unique 
user-loaded cassette for 8mm roll film. Ex- 
posure control is automatic and focusing 
unnecessary. A large exposure-release bar 


Automatic Projector Does 
It All—You Just Sit 


Drop a reel of film onto the supply spindle, switch the 
projector on, and insert the film into the gate. From then on 
this Kodak projector takes over. It automatically feeds the 
film onto the take-up reel. When the end of the film is 
reached, the projector turns the projection lamp off, turns 
the room lights on, rewinds the film, and then shuts its own 


ity of 200 
bout 20 sec- 
e housed 


Rochester, 


gives single-frame control for animation, 
The Kodak Electric 8 model sells for about 
$100. 

A compact movie light, the 650-watt 
Kodak Sun Gun (under $22), attaches to 
the top plate of the Electric 8 and other 
8mm cameras with threaded sockets. 


(ai 


what’s new 


| T HANDLE WITH 
|| EXTENSION 


Make-Your-Own ‘Wrench Kit 


Now you can tailor-make just the right socket wrench in 
seconds. Seven basic driver parts combine to give hundreds of 
different wrench combinations. With them, you can make 
ratchet, T-handle, swivel, extension, and other types of wrench 
drives. The %”-drive set includes 11 sockets from %” to %”. It 
sells for $21.90. A %”-drive set sells for $30. J, H. Williams & 


sHoRT 
T HANDLE 


Handy slide micrometer 

On-the-spot measurements of drill bits 
and other objects up to 1” are possible with 
this pocket-size slide micrometer. You simply 
insert the object in the slide and read the 
number shown in the magnified window. 
The thinness of the Micro-Slide makes it 
ideal for tight places. $2.50. Amtronix, Inc., 
Box 44, Chula Vista, Calif. 
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Co., 400 Vulcan St., Buffalo, N.Y. 


Keyhole saw for cutting drywall 

Designed especially for plasterboard, this 
keyhole saw rapidly cuts openings for out- 
let boxes, switches, and similar work, The 
chuck permits locking the blade in eight 
positions for sawing at any angle. With the 
pointed blade, you can easily punch starter 
holes in drywall. $2.75. The Millers Falls 
Co., Greenfield, Mass. 


Drill bit centers screwholes 

Exact centering of screwholes in hinges 
and other countersunk hardware is possible 
with this special bit, A spring-loaded collar 
fits in the countersunk recess to guide the 
bit and retracts as the bit drives in. Three 
sizes handle Nos, 5, 7, and 9 
to K” lengths. Price is $1 


from 


0 each 
Norfolk Products, Norfolk, Conn, 


Soldering kit for special jobs 

Three interchangeable tips let you use 
this soldering gun for many extra jobs 
around the house. With a cutting tip, you 
can soften and remove hardened putty and 
cut tile and plastic. Change to a flatiron 
tip and you can remove dents from furniture 
or seal plastic packages, $9.95. Wen Prod- 
ucts, 5804 Northwest Highway, Chicago. 


what's new 
ELECTRONICS 


Table lamps? No, stereo speakers 
These hi-fi stereo satellite speakers, 
housed in circular enclosures, look like 
table lamps. Each uses a six-inch mid- 
range speaker and horn tweeter facing 
upward. Individual diffusing cones spread 
the sound in a complete circle, The sut- 
cllites are designed for use in pairs, in 
conjunction with a single woofer, which 
is usually located in the record-player 
cabinet. With their unobtrusive design, 
you can place them anywhere in a 
room to obtain the best stereo effect. 
They are made by Electrohome of Cana- 
da, Kitchener, Ont. Price, about $50. 


Car radio receives TV sound 

Now you can hear TV sound on your 
car radio, The AudioMonitor converts 
TV-UHF frequencies for reception with- 
out impairing normal AM use of the 
radio. Under average conditions, 
sound comes in fine within a 40-mile 
radius, About $125. Mobil-sound Corp., 
Box 951, Santa Monica, Calif. 


Now 


Mechanics 


and Handicraft 
SECTION 


Electroplating 
in Your 
Own Shop 


By John Burroughs 


A bench-top rig you can make 
puts shiny, lasting metallic 


finishes on tools and ornaments 
X-VOLT buttery charger, a couple 
of glass fish tanks from the dime 


A store, and a plywood rack to hold 


two aluminum electrodes will put you in 
business to explore a fascinating field of 
metalwork, 

Electroplating, the chemical process in 
which one metal is transferred directly to 
another, becomes a simple home-shop oper- 
ation with the setup shown here. With it, 


Homemade plating rack, a slick-looking rig, 


actually is built up easily with five layers of 
” pl ing each end support. Alumi: 
num electrode bars slip into notches at top. 
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you can put gleaming copper, nickel, or 
zine finishes on any iron or steel object 
that you can dunk in the tan! 

You can rustproof tools, brighten up 
hardware, even metallize nonmetallic ob- 
jects like leather, leaves, shells, pine cones, 
or flowers to make unusual decorations and 
jewelry. You can electro-etch and inlay de- 
signs in copper and brass craftwork. You'll 
also be able to do electroforming, such as 
making permanent copper molds for type- 
metal castings. 

How electroplating works. When you pass 
an electric current through certain chemi- 
cal solutions, particles from one electrode 
(the anode) are attracted to the other elec- 


Electrical controls mount on a plate and fit 
into a cutout in one end support. Fuse and re- 
pores fe in back on a similar plate. Drill 
holes in the plate to vent rheostat heat. 


4 PS winter 
workshop 


ox ANODE, 
ALUMINUM BARS —— 
CATHODE 
0-10 DC 
VOLTMETER: BS 
WITH TOGGLE sHoRT 
switch —__-| LENGTHS 
OF BRASS 
10-WATT, 200M. ROD 
WIRE-WOUND THREADED 
PoweR — INTO BARS: 
RHEOSTAT s YO PROVIDE 
aries TERMINALS 
32N01r 
Aur 
oc FUSE 
ROWER 


ad + 
a(a@us= 


POLARIZED RECEPTACLE WITH PLUG 


Simple circuit controls power to plating tanks 
through a rheostat and meters. Note that pol 

ized plug isa mad to ba sure. you always 
connect negative to cathode, positive to anode. 
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How to put a gleaming nickel plate on an old steel tool 


Ag 

ishec pn a flexible di 
cloth (center). It’s then 
suspended from the plat 


Nickel flash—a very thin nickel deposit—is put The head is then transferred 


on next by suspending the head from the copper solution (right) and given 
cathode bar in a nickel solution for about two ial copper plate, This sorves as an 
minutes (left), Any bubbles that form should ayer for the final plating of nickel 


After copper plating, the head is put back in then buffed brig 
the nickel tank for the final thick pk After } a cloth whee 
n hour, it take ath dh f le and see what 
(left), indicating "a satisfacte h, shiny new finish make 
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trode (the cathode). So you make the cathode the 
object you want to plate and the anode a chunk of 
the metal that you want to do the plating. As cur- 
rent flows, the anode metal slowly dissolves in the 
solution and becomes free metal ions that are at- 
tracted to the object that’s to be plated. The ions 
gradually collect on the object and become crystals 
of pure metal. Eventually, the crystals build up a 
layer of solid metal, and the object is permanently 
plated. 

In the setup shown here, two aluminum bars are 
used to carry current across the tops of the plating 
tanks. One represents the anode and the other the 
cathode. Objects to be plated and the plating metals 
are simply hung from the bars on wire hooks. There 
are no electrical connections to make, and the 
suspended objects can be quickly switched from 
one tank to another. 

Plating solutions. The chemical solution you use 
depends on the kind of metal that will form the 
plate. The solution must contain free ions of the 
plating metal in order to start the chemical process 
going. A copperplating solution, for instance, must 
contain some free copper ions to begin with. As 
these ions are used up, the copper anode is etched 
away to provide a constant supply of new ones. 

There are two basic types of solutions, acid and 
alkaline, Acid baths for copper, nickel, and zinc 
plating are the simplest and safest to use. They're 
mixed with harmless metal salts, generally sulfates 
or chlorides, to provide the free metal ions. Mixing household object: take on 


proportions aren't critical, and the baths can be used a ng sheen—as well 
protection against corrosion—when 


Sou plate them this way. 


at room temperature over a wide variation in current. 


Two offbeat plating tricks produce eye-catching decorations 


Two-tone plating is possible this way. Here, Nonmetallic objects, such as these leaves, can 
the design in a copper tray was nickel-plated also be plated. The secret is to cout them first 
by coating everything but the design with re- with an electrically conductive paint to carry 
sista compound that prevents plating. The the plating current. You can make such a paint 
etching and plating solutions were then poured — yourself by mixing. rea bronze powder 
right into the design without using a tank. with a little thinned spar varnish, 


myPiwes 
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Nickel 


Copper 


28 oz. copper sulfate 
4 fi. oz. sulfuric acid 


32 oz. nickel sulfate 
6 oz. nickel chloride 


Zinc 


32 oz. zine sulfate 
3 oz. ammonium 


(28% battery acid) 4 oz. boric acid chloride 
% tsp. white Karo syrup 1 gal. water (sal ammoniac) 
1 gal. water 1% oz. sodium acetate 
¥% tsp. white Karo 
Use at room temperature | Use at room temperature 


with tank current of 10 to 
30 amps per square foot at 
1-4 volts. Buy copper sulfate 
at gurden shops, drugstores, 
chemical houses. Many gas 
stations stock 28% sulfuric 
acid, Use sheet-copper an- 
odes, Flash stecl objects ina | acid, 
nickel bath before copper- 
plating in the acid copper 
solution above, Agitate and 
turn work. 


Some metals, however, can’t be plated 
from simple acid solutions, It’s necessary to 
use alkaline solutions to plate with brass, 
silver, gold, or rhodium. Alkaline solutions 
are required for plating zinc die castings. 

Since alkaline solutions usually contain 
potassium cyanide or sodium cyanide, both 
deadly poisons, alkaline solutions must be 
cautiously handled in a well-ventilated shop 
area. If a cyanide is accidentally mixed 
with acid, hydrocyanic-acid gas, instantly 
lethal, is generated. 

Acid solutions are therefore best for 
home-shop plating and will handle most of 
the finishes that you're likely to want. The 
accompanying table tells you how to mix 
the three most common—for copper, nickel, 
and zinc. The chemicals listed, as well as 
anode metals and other equipment, are 
available from plating-supply houses. (One 
good source is Ramyr Mfg. Co., 1779 N. 
Main St., Los Angeles.) 

Freshly mixed solutions, especially for 
nickel, often give irregular results when 
first used. Plating a few chunks of scrap 
metal will break in a new batch. You can 
mix and store solutions right in the tanks. 

Building your plating rack. This is simply 
a wood base large enough to take two fish 
tanks with uprights at the ends to support 
the aluminum bars. The uprights are built- 
up sandwiches of five layers of %” plywood, 
jigsawed to the profiles shown. The two 
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with tank current of 10 to 20 
amps per square foot at 1 
to 2 volts, You can buy 
nickel salts and a pure nickel 
anode from a platers’ supply 
house or from a commercial 
plater. Drugstores sell boric 
which should be dis- 
solved in a little hot water 
before it’s added to the solu- 
tion. Avoid contaminating 
nickel solution with zinc. 


syrup 
1 gal. water 

Use at room temperature 
with tank current of 10 to 
30 amps per square foot at 
1 to 3 volts. You can buy 
zine sulfate, sodium acetate, 
and ammonium chloride 
from a pharmacist. Use zinc 
anodes—old printer's line 
blocks are generally zine. 
Agitate and turn work. 


current-carrying bars are X"-by-1” hard- 
ware-store aluminum, notched into the tops 
of the uprights. 

The fish tanks used here are the 14-gal- 
lon rectangular type sold in dime stores 
for about $1.80. Other sizes and types of 
tanks are also available from lab-equip- 
ment supply houses. Adjust the length and 
height of the to take whatever size 
tanks you buy. The aluminum bars should 
run about 2k” above the tanks, 

The power supply. The thickness of plate 
you get depends on the amount of elec- 
tricity that flows to each point on the 
cathode. A plater figures tank currents in 
terms of “current density,” expressed in 
amps per square foot of cathode area, 

Don't let this throw you when you find 
some plating jobs calling for 20 to 30 amps 
per square foot. Most of the objects you 
plate will have a surface area of only a few 
square inches. 

n ordinary six-volt auto-battery charger. 
h delivers about six amps, is thus a 
slick power supply for home plating. The 
selenium-rectifier type shown cost about 
$15. In a pinch, you could also use a regu 
lar car battery and recharge it periodical 
Or you could buy a used lab-type plating 
rectifier. A TV repairman’s DC power sup- 
ply is ideal. 

You'll need some electrical controls for 


(Continued on page 228) 


5 Good Tips | as 
for the 
Home Shop 


By R. J. DeCristoforo 


Make your plane a jointer for 
small pieces of softwood. Cut a 
wide rabbet in a wood strip. 
Clamp it to the plane so the rub- 
bet’s shoulder sits on the bed and 
straddles the blade. Limit cuts 
to 1/32”. To compensate for stock 
removal, tape on cardboard. 


To hand-form a halflap joint, clamp the xe! Is when you're nailing close to 
parts together and remove the bulk of the — the a 1, and drive them in at an 
materia a bit e joint makes an accur- angle. This will strengthen the joint and cut 
ate centerline to use as a drilling guide. down the chances of splitting the wood. 


When countersinking wood screws, speed up Angle blocks, cut from scrap lumber, make 
the job with a homemade punch—a length of accurate gauges for table-saw settings you fre 
drill rod beveled to match the evel of the quently use. “Usually, the graduations on a saw 


screwhead. For hardwood, point the bevel; lial are so coarse that accurate settings are im- 
for softwood, leave a small 'flat. Rod diameter possible. With a block of the desired angle, 
should equal diameter of the screwhead. to set the tilt of the blade accurately. 


Shop Tips 


FROM PS READERS 


HEAD-C.RS.APPROX 24 THICK 


LOCKNUT HANDLE-CR HEX STOCK: 


Tool holder protects fingers 


I was always banging a finger or drop- 
ping my punch until I made this handy tool 
holder. Now I can simply lock my punch, 
or a chisel or similar tool, in the 1” hole in 
the head. The hex-stock handle provides a 
good hand grip and also lets me use a 
wrench to tighten a tool in the 7”-long 
holder.—Norman Levy, NYC. 


Math tip for measuring 
oversize diameters 

There are times when I 
need to measure diameters 
that are larger than my ver- 
nier calipers will handle. I've 
found that I can extend their 
use by following this formula: 


The “t” is the calipers’ 
depth of throat, 

To insure getting accurate 
ys take care that all 
three bearing points of the calipers are 
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Crown on sander holds belt in place 


Have trouble keeping the belt on your 
sander? Stretch a 1”-wide rubber band cut 
from an inner tube over each drum. This 
increases the circumference at center so the 
surface speed is greater at this point and 
tends to hold the belt there. For a perma- 
nent installation, fasten the bands with rub- 
ber cement.—H. J. Gerber, Menomonie, Wis. 


= HALF OF MEASURED ARC 


te THROAT BERTH 


(= RADIUS. 


DIAMETER = 2 


in equal contact with the stock I'm measur- 
ing.—Otto K. Grade, Springdale, Conn. 


Backing up metal molding 
makes sawing easier 


Thin metal molding tends 
to bend under a saw, cutting 
raggedly. Lacking a miter 
box, I made an L frame of 
two boards. In the upright, 
I sawed a kerf at right an- 
gles to its length. This back- 
board gives rigidity, insuring 
smooth, clean edges, There’s 
less wear on the hacksaw 
blade, too—Michael Ligocki, 
Gary, Ind. 


You're always ready 


to put on a show with 


this quick-change S]iQ@ 
Projector 

End 

Table 


the table forward on hidden 
drop two little doors, and 
slides at the flick of a 
nt? Yes, indeed. You'll 
get twice the fun from your color slides. 
Showing them will be no trouble at all. 
Designed to look like an Early American 
step table, this project takes advantage of 
economical, easy-to-work pine, All joints 
are simple butt joints except the corner- 


SPECIAL 


CONTINUED 
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A single serew holds the corner 
post at the bottom, At top, nail 
and glue the upper 
pieca, Popular “white” glue is 
‘one of the most convenient ad- 
hesives to use for this job. 


mitered moldings. If you wish to avoid 
edge-joining narrow boards, you can use 
preglued Widewood planks, available in 
wide widths at many lumberyards. 
Gliding doors. The two lower doors slide 
on easily made concealed tracks. Or you 
can buy ready-made wood or aluminum 


Ogee 


lumber 
ditionally styl 
both the tops. 


tracks at most lumberyards. The two 
drop-down doors that hide the projector 
swing on the easiest kind of “hinges” to 


mount: Finishing n driven through the 


sides of the frames and into the door edges 
near the bottom to form pivots. The doors 


sai a 


Deep-incomer casters, should extend at least 
X" beyond the base—farther if carpet pile is 
Thickness of the block under the 


very 
casters will depend on size of the casters. 
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molding, for sale in most 
rs, fo 
led edge around 


and-peg techni 
right to cover the nailheads. 


Finishing nails set rather deep- 
ly and white glue fasten all 
parts. For a smooth surface, 
glue tiny plug in nail hole and 
cut with razor blade. After- 
wards, sand the stub smooth, 


rms a neat, tra- 


Use the nailset- 
ique shown at 


are rounded slightly on the bottom edge 
so they'll clear when they swing. Magnetic 
catches hold them shut. 

Disappearing act. These doors are de- 
signed to be inconspicuous. Cut them 
oversize, as if they were a solid front and 
side to the step—101%4” by 144%” for the 
side piece and 104%” by 14” for the front. 
Then cut 34” off the front piece and 114” 
off the side. These two narrow strips are 
glued together to form the corner, and the 
larger pieces become the doors. The grain 
the doors 


thus runs continuously across 
END 
SaeaeEEe Baoan 
tH 
CHALE OF FRONT. ti 
2" SQUARES. 


Patterns for side and end pieces are shown 
above. Only one half the larger piece is shown, 
Since the two halves are identical, simply re- 
verse the pattern to draw the other half, 


tole" 15" 


and pooner, eta a the cracks. i 
ing the doors at the lower edge opens them 
neatly without need for knobs. 

Early American finish. On this tradi- 
tional pine project, Minwax was used. The 
color was warmed slightly with two coats 


Save yourself sanding time by laying out full- 


scale curves on paper. 


Kia: ur copinganw i cat ont Gee pieces. 


Tape the to the 
wood and tack identical -pieces together. Use 


of orange shellac diluted with three parts 
of alcohol. This was followed by a final coat 
of satin varnish. It's a quick finish that looks 
good and will take a beating. Or you may 
prefer using your own favorite furniture 
finish—Jackson Hand. 


Cylindrical surface-forming tool you chuck in 
an electric drill is a fast, tices ‘way to smooth 
saw cuts. Faces of curves will be hic 

s0 smoothing with forming tool is sufficient: 
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By 


By Henry B. Comstock 


HIS holiday season, you can produce 

| Christmas colors from white lights— 

and there’s no magic about it either. 

You merely take advantage of natural laws 

and use a new transparent plastic incor- 

porating a “diffraction grating.” It breaks 
up white light into rainbow hues. 

The spectrum-shay stuff has unlim- 
ited decorative possi ties. Let's say you 
want a Star of Bethlehem, or a whole 
galaxy in a light box, to send a message of 
good will through a picture window. The 
ingredients are a small white light bulb for 
each star center, a black background, and 
two or more sheets of transparent grating. 
Crisscross the sheets a few inches ahead of 
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This year, for the first time, 
you can get spectacular— 


(a =~ Christmas Colors 
—_ from a New 
Rainbow’ Plastic 


the lights. Out shoot radiating spikes, each 
crossbanded with stripes of red, orange, 
yellow, green, blue, indigo, and violet. The 
more sheets, the more spikes per star. 

A second kind of grating—an aluminized, 
reflecting type—makes a handsome veneer 
for Christmas mobiles shaped from card- 
board. Every breath of air that stirs them 
changes the patterns that you see. 

The diffraction grating has 13,400 par- 
allel grooves to the inch. Its principle has 
been known for nearly three centuries. But 
only recently has its production cost been 
lowered to a practical level. Edmund Sci- 
entific Co. introduced it in the “Rainbow 
Showplace” at the Seattle World’s Fair this 
summer. You can buy it from Edmund by 
mail order. 


To make the lights above, see page 176 


A greeting box for the front window and a candle stand for the mantel ar: 


No other drill like it! Genuine Jaco 
chuck handles big jobs easily 
Change speed in a jiffy; 3000 RPM 
for drilling thin metal and w 

1000 RPM for thick metal, wo 
plaster, masonry. Burnout-pro 
motor gives peak performance— 
even under load. Model $29.95. 


Vm 


rated—does every- 


saw will do—more 
w or chain saw— 
sion versatility. Cuts 
t metal . . . fine 


Complete with 7 
circle cutter. 


$44.95. 


eee en Te 


3 sizes—each perfect for furni- 
ture refinishing, fine wood- 
working. Rugged molded plastic 
cases. Magnetic motors drive 
14,400 strokes per minute 
Extra power to ease work load 

$13.95 to $19.95. 


Gets into hard-to-reach places. 
Makes flush wall and floor cut- 
outs. UL “Industrially Rated,”” 
1/3 HP motor. Seven blades in- 
cluded to cut any material from 6” 
logs to delicate patterns to heavy 
gauuge metal and pipe. Model 920. 


$44.95. 


Nothing on the market to equal 
this sander at a price even close. 
Sands coarse or smooth surface. 
Almost dustless, weighs only 7 Ibs. 
Open on one side for flush work. 
Belt turns at 850 Surface Ft. per 
Min. Includes 3 belts, coarse, me- 
dium, fine. Model 910. $44.95. 


Four models from slim 100 watt 
model, to the professional's standby 
at 250 watts for all-purpose heavy- 
duty work. All guns heat in 2% to 
5 seconds and work with a variety of 
changeable tips. Built-in spotlights 
focus on work. $5.95 to $15.95, 


OOLS 


People everywhere know that dependable Wen tools offer far more for their 
money. More in brilliant design and engineering... new features to make 
doing a good job easier. Important advantages like 2-position handles on the 
“Double Duty” Drill and the Belt Sander to make your work more comfortable 
+. Unseen advantages like spot welded burnout proof armatures to give your 
Wen tool longer life and greater efficiency. You get more basic quality, too... 
better materials to meet exacting professional specifications—yet built so 
efficiently that Wen tools fall well within the budget of the hobbyist and home 
fixer. Next time you need a power tool, buy a Wen. You'll not find a better. 


Every 35 seconds 
...24 hours a day...365 days a year 


Someone buys a tool 


A precision product of unusual quality. 
Larger contoured shaving surface adds speed to 


traditional rotary comfort. Hollow-ground self-sharpening 
cutters shear whiskers cleanly without pinching. 

Brush and commutator motor adds 

years of effective life. $19.95. 


(QD Propucrs, inc., 5810 northwest Highway, Chicago 31, Ilinois 
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SPECIAL 


New electronic circuit 
you can build gives 


F YOU are like most users of a quarter- 
inch electric drill, you've tackled a lot of 
jobs when you wished you could reduce 

the speed. Maybe you've even put a light 
bulb in series or used a rheostat or a vari- 
able transformer. You know what happens 
—the motor slows all right, but it’s too feeble 
to do any work. 

You can now build a compact speed con- 
trol that will slow a drill to a 
crawl and maintain practically 
the same torque down to about 
a third of the rated speed. With 
some drills you can drive No. 10 
wood screws in pine at the pace you would 
turn a brace and bit. 

The control will work on any series-wwound 
universal motor (up to 3 amps’ current). 
‘This includes motors usually found on saber 
saws, sewing machines, food mixers, some 
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Speed Control 
for Portable Tools 


By Howard McEntee 


sanders and fans, 
grinders. 

The device is also a light dimmer and 
will control the heat of any resistance-type 
heating appliance as long as you don’t ex- 
ceed its 3-amp capacity. You flick a switch 
(SW1) to convert it for a resistance load, 
and dial the exact heat you want from a 
soldering iron, glue pot, or heating pad, 

To use the control, you plug it into an 
outlet and plug the tool you want to control 
into the standard receptacle on 
the control box. Turn the knob 
on top to adjust the power out- 
put. Another switch (SW2) lets 
you bypass the electronic cir- 
cuitry and apply full line voltage to the 
load. A built-in fuse guards against overload. 

This remarkable little homemade control 
was made possible by a fairly new semi- 
conductor device, a silicon-controlled recti- 
fier (SCR), a cousin to the transistor. Its 


and small handheld 


HIGH SPEED 


Small-si ills cut best igh 
speeds, Twist drills up to %” in 
diameter work fine in. wood, 
aluminum, or other soft ma- 
terlalt-at the usual speeds of 
small electric-drill motors, But 
you noed slower speeds for steel 
with all but the smallest bits. 


a oe 
MEDIUM SPEED 


Larger-size spade bits work 
better at reduced speeds. You 
get a cleaner cut, the drill is 
easier to control, and your cut- 
ting edges will stay sharp long- 
er. For drilling in steel with 
carbon-steel bits, the slower 
speeds are a must. 


LOW SPEED 


Screwdriver ‘bits can be used 
directly in the drill chuck with 
the very slow speeds available 
from the control. However, at 
such slow speeds you can’t ran 
it continuously, You have to 
stop occasionally and let. the 
drill motor cool off. 


use in industry has been mushrooming. 
They've been made in sizes up to hundreds 
of amperes’ capacity, but all have been ex- 
pensive. Now, with’ increased production, 
sof small sizes are within reach of 
hobbyists. The one used here: about $6.50. 

The big difference between this and more 
conventional ways of controlling motor speed 
is a part of the circuit called a feedback 
loop. This senses any slowing down of the 
motor due to loading and automatically 
causes more electric power to be delivered 
to the motor to bring it back up to the 
speed determined by the setting of the 
speed-control knob. This speed-sensing 
action depends in part on the magnetic 
make-up of the motor, so the control is 
more effective with some motors than with 
others. If you are using the motor for long 
periods at very slow speeds, you should 
watch the motor temperature. These motors 
depend on a built-in cooling fan to keep 


parts fit easily into a handy aluminum box 


that ix small enough to slip into your coat pocket. 
There's plenty of room for easy wiring. Note the 
heat-sink assembly at upper end of the c 
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How to wire the speed-control circuit 


ANODE 


SCR CONNECTIONS 
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them cool during continuous operation. At 
low speeds the fan doesn’t blow enough air 
to carry away the heat in prolonged use. 

Building the control. All parts will be 
found listed in most of the radio-parts cata- 
logues. If you don’t find the SCR listed, 
order it by the manufacturer's part number, 
The potentiometers, Rl and are ganged 
on the same shaft. The part number given 
for R2 includes a kit of parts for attaching 
R2 to R1. If you have no interest in the re- 
sistive-load feature of the control, you can 
omit SW1, R2, R4, and D1, 

Layout of the parts is not critical as long 
as you can fit them in. The SCR comes with 
insulating mounting washers so you can 
mount it directly on the case, But the heavy 
heat-sink mounting shown gives an extr: 
margin of safety against overheating. \ 
the heat sink of 4” aluminum plate and pa 
it flat black to improve its heat-radiati 
ability. Attach it to the end of the ca 
using tapped ceramic studs or homer 
standoff insulators. The resistor, 
fairly warm, so keep it away from the § 
and other rectifiers, Drill ventilating holes 
in the top, bottom, and sides of the case. 
Use rubber feet on the bottom so cool air 
can enter the bottom holes. 

Be sure to observe the proper polarity 
when connecting the diodes D1, D: 
D3. If you accidentally connect one of them 
b rds the circuit won't work properly. 
Wire them in so the symbol printed on the 
side of the case points in the same direct 
as shown in the wiring ¢ 
the polarity of the electrolytic 
and connect the plus (+) 


properly wired, plug it i 
drill fatto the control bo: 


Trigger the drill 
ut it-runs slightly 


extreme clockwise Position 
and you should find ¢ 
slower than on st ne power. Flick 
SWI to high (byps the circuit) and 
the motor should speed up. With SW1 back 
on variable, the motor will slow down as 
you turn the knob counterclockwise until it 
barely turns or stops completely at the full 
counterclockwise position. Put a load on the 
drill at very slow speeds and you can actu- 
ally feel the power pulses as the circuit 
compensates for load. Now you can dra- 
matically demonstrate the effectiveness of 
this circuit by flipping SW2 to resistance. 
The motor will still run slowly but it will 
have no power. a8 


Washable Ceiling for kitchen 

high humidity— 
chen and bathroom 
this new 


Grease _ stains 


choice of 11 
colors. They may be secured with ad- 
hesive alone, applied to both ceiling and 
back of tile; or with concealed clips, in- 
serted in tongue-and-groove edges. Block, 
adhesive, and clips are made by Marsh 
Wall Products, Dover, Ohio. 


PPPLine a big box with rubber shelf 
cushioning that comes by the yard, set 
the box ut the back-door or basement en- 
and you have a catchall for wet 
id umbrellas, The 
variety of colors.— 
Masontown, Pa. 


ing comes in 
K. Turner, 


Use lead shot for a third hand 

Measuring the pitch diameter of screw 
threads can be awkward. I sometimes 
find it handy to use a container filled 
with fine lead shot to hold the work- 
picce and wires in position while I 
make the micrometer measnrement— 
H. J. Gerber, Menomonie, Wis. 
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MAKE A 


Blinker Buo 


to Mark 
(TT 
Mooring 


By Len Buckwalter 
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Mount all the parts except the battery on the 
top plate that « the cutout in the buoy 
Battery is held ttom of buoy by we 

hold-down secured in place by brackets. 


len 


‘OU won't have to sweat out a late- 
evening return to your mooring if 
one of these blinking buoys marks 


the spot. It flashes automatically after sun- 
down. You build it yourself using a stand- 
‘d galvanized buoy and a handful of radio- 
supply parts. The flashing light is visible 
on a dark night from a quarter-mile away 
or more. And it is miserly with current—one 
battery will last most boatmen a full season, 

Secret of the thrifty operation is twofold: 
an economical transistor “flip-flop” switch 
that pulses the light bulb briefly once a 
second, and a photocell that starts it flash 
ing after the sun goes down and stops it at 
dawn. You switch it on in the daytime 
when you leave the mooring, but it do 
start flashing until dark, 

Make the top plate of 18-gauge sheet 
aluminum. Drill holes for the sheet-metal 
mounting screws, bulb assembly, photocell 
window, and on-off switch. Fit it with a 
rubber gasket cut from an old inner tube. 

The bulb assembly is a standard item 
listed under anchor or range lights in ma- 
rine-hardware catalogues. You have to 
modify its lamp socket to use the No. 47 
bulb specified in the parts list. Crimp short 
pieces of No. 16 tinned-copper wire around 


PARTS LIST 


R1=10,000-ohm potentiometer, earbon-type linear taper 
R3=6,h00-0hme 


the pins in the bottom of the socket, and 
solder, Tape these wires securely and solder 
the free end of one to the contact on the 
base of the bulb, the other to the brass shell. 
Use epoxy cement to mount the bulb as- 
sembly and the flashlight lens covering the 
photocell window, making a watertight 
joint with the top plate. Cement a medi- 
cine-dropper bulb over the exposed part of 
the on-off switch. The flexible bulb will let 
you push the button, yet keep water out. 
Make the chassis from 18-gauge aluminum 
sheet and attach it to the top 
plate with the switch-mounting 
nut and a plated screw that al 
fastens the terminal strip. Wire 


the circuit following the pictorial diagram 
and checking connections against the sche- 
matic. Follow instructions in the transistor 
mounting kit for mounting the power tran- 
sistor (TR2 

Make the initial checkout at your bench, 
but make the final adjustment outside in 
the daylight. Push the switch on and rotate 
the adjustment knob in both directions. The 
bulb should flash in full counterclockwise 
position and remain dark in clockwise posi- 
tion. Now face the photocell toward the 
light and slowly turn the knob 
until it stops flashing but starts 
again when you cover the photo- 
cell window. 
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“ISLAND” 


Shop Bench 


A new MAXIMUM TOOL STORAGE 


concept in: 


By Jackson Hand 


OU have never seen a workbench 
like this one before. It crams a 
whole workshop full of tools and 


a four-foot- 
wall space is needed. Here's what y 
in utility and convenience: 
Drawers—17 big, roomy on 

© Tool board—13 running fer 
high, and in the handiest pos 

© ‘Dustbin-you brush debris 
door centered in the top. 


MAXIMUM WORK SPACE 
MAXIMUM ACCESSIBILITY 


© Bench top—replaceable hardboard over 
a sturdy 14” plywood base. 

@ Workbench frontage—16 feet of it. 

© Vise—comer-mounted so you can work 
at it from any angle. 

© Knee room—plenty of freedom when 
you pull up a stool for sit-down jobs. 

The unique design of this bench gives 
unbelievable ri y with lightweight ma- 
terials and simple, casy construction meth- 
ods. The cross-shaped base, with its ragged 
stressed-skin construction, is not only self- 
bracing but exposes a maximum of 
perforated hardboard for hanging tools. 


Nail and glue one-by-twos to the underside of 
the laminated top. Fasten perforated panels 

ing sides of drawer units to these cleats 
with #12 1” RH wood screws—four to a panel. 
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Make 15 drawer supports using 1” stock. They 
can he quickly fabricated by cutting all parts 
at once, using a cutoff jig, and fastening them 
together with corrugated fasteners. 


pees 


You work on all sides of this rock-steady bench and your tools 


A quick trick for inst: 
ly is to use four 
wa clamps 

supports to rest on w 


” lumber for the basi 


At your fingertips 


¥ 


/ 


extends clear 
tiers. Other 
it. 


It 


CONTINUED. M43 


’ Unique design gives rigidity and utility with simple construction 


SIDE: to" PINE 


‘OR PLYWOOD 
owe 
ss FRONT: PINE 
4 
i) 


¥ 
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Glue §”-thick drawer guides to sides of = 
drawers. These keep drawers centered in bk 
the opening and allow clearance to keep 
drawers from striking tool-board hangers. 


Build it upside down, Cut a 4’-by-8’ 
panel of %” plywood in half crosswise. 
Make cutouts for the trap door in the cen- 
ter of each square and glue the two to- 
gether to form the 1%” plywood top. The 
hole in one piece is 8” by 8”, the hole in 
the other 8%” by 8%”. The piece with the 
8”-by-8” hole becomes the bottom of the 
plywood sandwich. This gives you a ” 
ledge for the lift-out cover to rest on, 

In building the remainder of the work- 
bench, pla ur laminated top bottom- 
side-up on the floor and work with the 
bench upside down until you are ready tof 
put on the hardboard work surface. 

The underst e is designed on a 1” 
module to correspond with the spacing of 
the holes in the perforated board. This 
gives you ready-made clearance holes for 
the screws fastening the top, base, and 
drawer supports to the perforated panels. 

Ordinarily the replaceable hardboard top 
will lie flat and be held in place by the 
maple edging. If it tends to lift, put a dab 
of white glue under each corner. You can 
easily pry it loose when the time comes to 
replace it, 


ng hardware for x" 
es flexibility in use of tool-board 
hanging area. Shelf brackets and a scrap of 
wood make a place for hard-to-store tools. 


— 


To mount the vise you'll sacrifice one drawer _Lift-out — into dust drawer, which is 

space. Size and shape of the cutouts you'll have _ twice the height of the other drawers and ex- 

to make in the side panels will be dictated by tends clear across central opening. It stops 

the particular vise that you plan to use. against regular drawer stop in opposite tier. 
i 


For shaping jobs you never dreamed 
possible, try this ingenious team: 


Hitch a H 


By Herbert R. Pfister 


DAPTING « husky hand grinder to a 
lathe is like getting an expe 


new machine free. The comb 
tion will handle dozens of jobs that neither 
tool could do alone—plus many operations 
you've never ed of performing in a 
home shop. 

Clamped securely on the lathe tool post, 
the grinder is no longer dependent on your 
hand to guide it. It becomes a precision 
machine, capable of working to thou- 
sandths-of-an-inch accuracy. 

The lathe, with its precise horizontal 
movements, automatic feed through the 
lead screw, and indexing head for dividing 
one turn of the spindle into 360 degrees, 
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a PS winter 
workshop 


SPECIAL 
and Grinder 


makes an ideal master fixture for the grind- 
er. For many standard lathe operation 
the grinder serves as a power cutting bit, 
producing a smoother finish than could be 
obtained with the sharpest fixed cutter. 

k does the trick. The beauty 
riage of two tools lies in its 
‘A block of maple that you can 
cut to shape and bore in half an hour joi 
the tools rigidly. No casting or machining 
of a massive chunk of metal is required 
to support the lightweight grinder. 

One hole bored in the block fits over the 
tool post. Another hole receives the neck 
of the grinder. A X” cap screw threads into 
a Teenut set in a third hole to lock the 
grinder in place. The block illustrated was 
made to fit the Dremel Moto-Tool and 


Simple split-collar block clamps the. 
volilly” to the lathe’s tool. post. At. left, the 
grinder puts a new 60-degree point on a 
scarred center, guided by the compound feed. 


to a Lathe 


Atlas 6” lathe. It can be tailored to fit any 
combination of tools. 

Its uses are endless. Some of the many 
jobs you can do are shown here, along with 
the setups used to achieve the startling re- 
sults, It’s easy to see that the versatility of 
the teamed tools is limited only by your 
imagination and the scope of work you do 
in your shop. 

If you tinker with cars, you can grind 
valves, undercut starter and generator com- 
mutators, and machine many small parts 
that can’t be bought it ually, A model- 
maker can turn out in wood, brass, or 
plastic the many special 
square, triangular, tee, channel, I-beam— 
that go into the Iding of a model from 
scratch. The possibilities for decorative 


Nae — 

Hole for the grinder is bored on lathe's 
exact centerline by clamping the block 
square on the tool and feeding it 
into a bit driven by headstock chugis. 


Split block is squeezed tight by turning 
crew into a Teenut on the und 
Notch above the hole allows ck 
ance for a boss on the grinder's neck, 


Grinder mounting block is locked on 
the lather compound by a 5/16” cutter 
bit crosswise in the tool-post 
slot. The bit distributes pressure evenly. 
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work—flutes, spirals, tapers, even threads in 
wood—will delight the woodworker. 

The list is as endless as the variety of 
cutters, grinding wheels, routers, and other 
accessories available for the grinder. You 
even put tiny dental burrs to work. 
Ask your dentist to save you some, He 
discards them when they begin to run hot, 
but they're still plenty sharp. gn 


Drilling holes in a cirele is quick and 
accurate this way. Grinder is located 
off center a distance equal to the d 
sired radius, and the indexing | 
spaces the holes automatically. 


ad 


As a power chisel, grinder produces a smooth Routing flutes with a ball cutter is a bre 
finish. Rough finish at left was made by or with this setup. Work is locked stationary and 
nary ‘cutter. Taper was tured by setting the the grinder moved ‘along Iathe bed, The in- 
tailstock over and moving carriage manually. dexing head automatically spaces the flutes. 


You can mill hex shapes on rod by sliding the turn for each flat. For uniform depth, cross 
grinder sideways while giving the rod a % feed is advanced same amount for each pass. 
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SHOP TALK. sen cee 


Try this quick-mount trick for sanding disks 
Ran across a neat way to mount abrasive disks on a sander. 
You merely stick a few strips of double-coated Scotch tape on the 
back. The tape, also sticky on the outside, then holds the disk to 
the sander plate. Best arrangement on big disks proved to be a 
series of strips around the rim, plus one across the middle, as 
below. On small disks, three strips in a triangle are enough, 
Nice thing about the method is that you can prepare the disks 
ahead of time and strip off the protective backing paper just 
prior to use. The disks can also be peeled off and remounted as 
long as you keep the stickum clean with a sheet of wax paper 
or foil. The trick is based on a similar technique used in in- 
dustrial shops. The only difference is that the pros use extra- 
wide tapes not available to the public. The narrow type is casily 
obtained at hardware, variety, and stationery: store 


For free: How to pick sandpaper 


Speaking of abrasives, the Behr-Man- 
hang-up wall 
designed to help you choose the right 

‘asive paper for a variety of tools, 
Is, and finishes. You can get one 
by writing the company at Troy, N. Y. 


More about left-hand drill bits 


We mentioned recently that left-hand 
wood bits are available for left-turning 
motors found on radial-arm saws. Now 
a Florida outfit writes to remind us that 
left-hand bits are also available in metal- 
cutting types, chiefly for industrial use. 
Our thanks to Williams Machinery Sales, 
3805 W. Buffalo Ave., Tampa. 


Smart idea: Easier drywall corners 


Here's a nifty answer to that old chore 
of fastening metal corner heads to dry- 
wall paneling. It's a paper-faced alumi- 
num strip that comes flat in a roll. You 
just snip off a length and run it down 
the corner, creasing it as you go to form 
an inside or outside bend. You simply 
bed it in joint cement. The maker: Rut- 
land Fire Clay Co., Rutland, Vt. 


P § winter 


workshop 


PROSECTS 


A Colorful 
Gossip Bench 
of Hardboard 


Comfort while telephoning 
is combined with storage for 
directories and other bulky 
items in this attractive gos- 
sip bench. It’s a simple wood 
frame covered with plastic- 
faced hardboard for a hand- 
some appearance, 

The seat and back are 
padded with %” foam rub- 
ber, covered with vinyl up- 
holstery. The sliding doors 
below the seat are hardboard 
with the same vinyl uphol- 
stery cemented on. The doors 
slide in aluminum tracks sold 
at hardware stores. 

You can build the bench 
as three separate units and 
then assemble them. All 
frame members are one-by- 
twos except the front and 
back rails of the base, which 
are one-by-threes. Assemble 
the frames with glue and 
corrugated fasteners. Glue 
and nail the side frames to 
the top and bottom frames. 

The seat panels are %” 
perforated hardboard. Cut 
the foam rubber %” wider 
and longer than the seat, 
then undercut the side edges 
at 45 degrees. Fasten the 
upholstery over the rubber 
with contact cement and up- 
holstery tacks at corners. The 
plastic-faced hardboard pan- 
els also attach with contact 
cement. 
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RABBETS be"WxHé"D IN 
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character of this turning comes from the 
is glued up. Instead of using layers of con- 
trasting wood, %” disks of the same wood (mahogany) 
are rotated so their grain runs in alternate directions. 
Turn the bowl first. Then screw the lid block to a disk 
of plywood, which, in turn, is fastened to the faceplate. 
After shaping the lip, mount a scrap of %” softwood on 
the faceplate and cut'a recess to hold the lip for tuming 
the top.—T. C. Van Alstyne, Don Mills, Ont, 


Night light of stacked marbles 
Cat's-eye marbles built into a 
pyramid make a colorful shade for 
a night light or TV lamp. Fold a 
cardboard form as shown and 
cover it with wax paper. Dab clear 
cement on the marbles where they 
touch. Glue only three rows at a 
time or the marbles may slide. 
Place the pyramid over a 7%-watt 
bulb on a triang wood base— 
W. and E. Waltner, Hurley, $.D. 
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Animated bank encourages 
children to save 

Every time Junior plunks a 
coin in the slot, Jumbo re- 
sponds by swaying his tr 
and lifting a hoof. The coin 
upsets a paper-clip balance 
lever connected to the trunk 
and leg, Assemble Jumbo with 
glue and three screws. Except 
for the body markings, the 
wood may be left unfinished. 
—C. Sinapi, Flushing, N. Y. 


PAPER CUP 


REAR cover 
tg" WARDBOARD 
r{ "at"! Dowee. 

Yq" Da 


\y'HaROBOARD 


e cut from %” plywood and rests on short 
Snack tray gives guests a choice dowel legs. Attach the legs with screws 

Six bowls, each a different color, are the countersunk into the top and puttied over 
“paint daubs” on this artist's palette. A snack before you apply enamel or stain the wood 
tray for nuts, olives, and cracker dips, it’s for a wax finish.—Hi Sibley, Nuevo, Calif. 
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A sturdy bed for sleepy dolls (or kittens) 
Be wamed: You can’t do a shoddy job of furniture 


‘Any young homemaker will cherish this doll bed— 
and it’s a good exercise in craftsmanship for you. The one 
shown is made from %” walnut, assembled ‘without nails 
or screws. The four corner posts are each notched on two 
sides so they hide all rail ends. After sanding, brush on 
two coats of resin sealer or satin-finish varnish, Cut a 
slab of %”-thick plastic or rubber foam to make a com- 
fortably springy mattress.—John Burroughs. 


Headboard is routed to take a separate insert, End Us in is concealed by notching the rails 
into tl 


then pinned to the comer posts with dowels. 
lywood or hardboard, to the rails support a hardboard bottom. After 


The insert can be %” 


comer posts. Tiny cleat strips tacked 


covered with thick fabric to simulate padding. gluing, clamp assembly with rubber ban 


DOOR 
JINGLER 


ENOS oF 
PERFORATED. 
MET? 


HOLE 
(#58 DRILL 
FOR 2° RING) 


Two household gongs made from coil springs 


Slice a large coil spring into split rings and you have the 
makings of these two household gongs. Suspend one ring on 
a thread at the point opposite the cut, and tap lightly with a 
small mallet or metal rod. This is the lowest note of your 
gong. Tune other rings to a higher pitch by trimming the 
a file or saw until you have varying notes. 

Polish the rings with abrasive cloth and wipe on a very 
thin coat of wax, oil, or shellac to resist corrosion. Drill each 
ring crosswise opposite the cut. Lightly countersink the hole 
so the edges won't cut the nylon cord used for stringing the 
rings. The fenced tray of the dinner chime stores the mallet. 
Tiny beads separate the four or five rings used. Space them 
¥” to X” apart. 

The jingler has five rings spaced %” apart on cord hung 
from a metal coil. The parts are mounted on a %” plywood 
plaque, made either in one or two pieces, and about 2%” 
wide and 9” long. A dab of household cement below each 
ring keeps them from sliding together. When mounted at 
the top outside corner of a door panel, the rings sing out 
each time the door moves.—Walter E. Burton, Akron, Ohio, 


Annealed this 2” one was salvaged 
from a ‘easing a chine—can be “ae into rings 
with a single hacksaw cut. To soften the steel 

for cutting, heat it red hot fi 


a 
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Sturdy hardwood stand for a bench tool 


My shop stands are sturdy enough to 
support the heaviest tools, yet handsome 
enough to go in the living room. The de- 
sign provides rigid support, yet is so flex- 
ible that it can be adapted easily to almost 
any bench tool. 

I made my stands of birch, though any 
seasoned hardwood is satisfactory. 1 used a 
table saw to cut out the pieces to the 
dimensions shown in the drawing. To saw 
out the rail ends, I set the miter gauge at 
83 degrees. I then carefully marked and 
drilled the holes for the leg-to-rail bolts. 


An expansive bit is best for drilling the 
large blind holes that house the nuts at 
each joint. I test-fitted the joints before 
marking and drilling the dowel holes. A 
dowel pin at each joint keeps the wood 
from twisting, though it may be omitted. I 
made the top by gluing up 1” stock, and 
fastened it in place with 1%” No. 10 F.H. 
wood screws, countersunk. I completed the 
job by plugging the holes. 

A good finish is a tough, clear acrylic. 
It's highly resistant to oils and wear— 
Joseph Olivari, Gardner, Mass. 


A birch cabinet for your records 


Designed as a handsome piece of living- 
room furniture, this record cabinet combines 
utility with ease of construction. It's put 
together with butt joints and all cuts are 


ie 


Rotary cabinet for compact storage 


This small-parts Ferris wheel beats hodge- 
podge shelf stacking. Instead of lifting and 
replacing a raft of containers to find a nail 
or a screw, you just twirl the jar carrier. 
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simple: dadoes to form compartments and 
mortises for hinges. 

With all the dividers in place, the cab- 
inet will hold 250 LP records, With un- 
used dividers removed, there's space for 
general storage.—Hi Sibley, Neuvo, Calif. 


Parts are easy to see through the glass, Use 
baby-food jars with screw-on tops. Screw 
the lids to a 2X”-by-2%” solid block or one 
boxed up of ¥” plywood. Mount the re- 
volving parts carrier in the frame with %” 
dowels.—C. Sinapi, Flushing, N.Y. 
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Fast action in low light, cap- 
tured by the KODAK RETINA Re- 


1/500. No need for distract 
flash. Imagine 

bi \d-white ef 
the exciting slides you can have 


> 
Just the way you framed and fo- 
cused it on the precision ground 
lass. Reflex viewfinder ends 
\ead-chopping parallax problems. 
Electric eye assures correct ex- 
posure even with tricky back 
lighting such as this. 


You're always ready for sudden 
ti ‘this camera's 
settings are 


> 
Long-range telephote lenses jet 
You reach out to pull in distant 
Views and action. You can take 
Side-line close-up from a grand- 
stand seat. 


Photomi 
KODAK RETIN Micros 

ose-ups os 
Siestction-the KODAK RETINA Reflex 
Sir Camera is your Key to the fascinat- 
ing world of 35mm photography. 
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with a KODAK RETINA Reflex III Camera 


‘You can take pictures in light that puts other 
cameras to sleep. You can slice action up 
into 1/500 second. You're free of poses—you 
can catch people as active as they are. 

You see exactly what you're taking: the 
lens projects an almost life-size image direct 
to the viewfinder. Focus, and you see your 
picture spring to life across the full-area 
ground glass—sharp and clear! 

The Konak Reina Reflex III is a pow- 
erful and responsive camera, completely 
under your control. An electric-eye meter 
needle in the viewfinder signals when the 


light changes enough to require a change in 
exposure. And you can correct exposure in- 
stantly, without lowering the camera from 
your eye. That’s just one of a dozen ways 
this camera gets pictures lesser cameras 
couldn’t take. 

Handling a Kovak Retina Reflex II— 
even on a “dry run”—is one of the most fas- 
cinating experiences in photography. Ask 
your Kodak dealer for a demonstration soon! 

Kopax Retina Reflex III Camera with 
4/19 lens, less than $264. With {/2.8 lens, 
less than $230. 


Focus the entire scene, just as the 
tens sees it, in the ground-glass view. 


‘you keep constant check on the 
exposure. 


Interchangeable lenses from a wide- 
angle 28mm to a far-reaching 200mm 
ive you complete comman 

eld and perspective of 
Lenses change in secon 


your pictures, 


Prices subject to change without notice. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


Enjoy Walt Disney's “Wonderful World of Color” Sunday evenings, NBC-TV 
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Gus Tackles a 
Noisy Problem 


By Martin Bunn 
“TT: HIS the fan belt you wanted, Boss?” asked gangling Ted 


“Aren't many ‘41 cars like Mrs. Flanders’ around,” returned Gus. 
“Got any real work for me? Like on a car, maybe?” pleaded the 
young helper. 

“Well, the Flanders car is over there,” said Gus. “Think you can 
put on that fan belt?” 

“Oh, sure,” returned the boy loftily. “That's just basic tra 
in high-school auto shop.” 

“Go ahead then. But remember to—” Gus found himself talking 
to empty air, Ted had grabbed the new belt and scurried off. Then 
the phone rang, making Gus forget what he'd meant to say. 


ining 


A hom sounded outside and Gus opened the big doors. A '59 
hardtop rolled in to the accompaniment of a jackhammer racket 
from a street-repair job outside, Gus lowered the door to restore 
comparative quiet. The driver of the car, a burly, black-browed 
man in a checked shirt, sat scowling until Gus came ove: 

“I've got a noise in this car that’s driving me nuts,” he said. “Listen!” 

Gus put his head inside on the driver's side. Over the engine's 
tick came a sound midway between a squeak and a rattle. Nearby, 
Ted raised his head to listen. 

“Seems to be coming from the steering column,” muttered Gus. 
“But it could be telegraphed from farther down. 

The driver jerked up a chin like a cliff. “The last garage I went 
to said the same thing. They thought it might be the directional- 
signal plate, I had to wait three days for them to get one. They 
put it in, but when I drove out, the noise was just the same. Now 
they tell me to drive it a few days more and see if it stops. I'll go 
crazy first!” 

The man put a cigarette in his mouth and lit it with shaking hands, 

“Give us a couple of hours,” said Gus. “All we can promise is 
to try.” 

The customer got out of the car. “My name's Meeker. I'll be back 
in a while.” 


Gus stretched out on a crawler and rolled under the car, letting . 
the engine run, The noise was still audible below. He held the edge “I'm going to lift 
of the splash pan and grasped each end of the tie rod in turn. The the engine,” the 


sound persisted. Gus rolled out just in time to see Ted jockeying a Perlatned pee. 


floor jack under Mrs. Flanders’ car. aa 
“What're you doing?” he asked. eee: y ted” 
“Putting on that fan belt,” answered Ted, a defensive quaver in befor jon break 


his voice. ‘hat motor mount.” 
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Gus spied the old belt on the floor. It 
had been cut apart. 

“Tough getting that off?” he asked. 

“Boy!” retorted Ted feelingly, “I never 
saw one so tight. Even with the generator 
slacked off, I had to saw the old belt apart 
to get it out. That new one’s worse yet. 
Course, I could pry it on if I had to—” 

“Not in this shop,” said Gus. sternly. 
“That goes for any belt, on any car, new 
or old, The cords in a belt have no stretch 
to ’em—they’re designed not to have any. 
Pry one on, or use that trick of some all- 
thumbs mechanics—fore- 
ing it over by cranking 
the engine—and you 
know what happens?” 

Ted swiped oil- 
streaked red hair out of 
his eyes. “No, I guess I 
don't.” 


“That belt looks good 
as ever. But after a few 


tear, Then it’s unbal- 
anced, The belt tums 


over in the sheave 


On a ship, the butt, or cask, 


“Never had one like this in school,” he 
said with great relief. 

“No,” agreed Gus soberly. “They just 
don’t make ‘em like they used to.” 


Driving Meeker's car around the block, 
Gus heard the annoying squeak-chirp turn 
into a buzzing rattle on acceleration. He 
began to understand how it could get on 
Meeker’s nerves. 

“I have to go downtown on an errand, 
Stan,” Gus told his senior helper on return- 
ing to the shop. “Track down this nois 
Some other shop already 
did work on the whe 
but you might check i 
side the steering column, 
It’s a fair bet it’s in the 
linkage.” 

Going out to where 
his car stood at the curb, 
Gus was surprised to 
find Meeker — standing 
near it, apparently ab- 
sorbed in the street-re- 
pair job and untroubled 
by the racket. He ex- 


groove and just rips it- 
self apart. When 

put on a new belt in my 
shop, Ted, take the time 
to yank the generator or 
do whatever's necessary 
to install it without 
straining its guts!” 


you 


days the strained cords = 


that held the day's water supply 
was called the scuttlebutt. Pike 
the office drinking fountain to- 
lay, the scuttlebutt was the 
crew's meeting place for idle 
talk—hence the world’s use now, 
in the Navy and out, to mean 
rumor or gossip. 


changed a few words 
with him and went 
downtown. 

Stan removed the horn 
ring, the steering wheel, 
and a directional signal 
plate that was plainly 
new. He found the rub- 


“Well, gosh, that’s 
what I'm doing,” returned Ted pla 
“I wasn't going to pry it. On this 
front motor mount’s conked out 
the engine down so far I can’t push the 
belt in between the pulley-damper and the 
splash pan. So I'm going to lift the engine.” 

Gus shook his head. “Put the jack away, 
Ted, before you break that motor mount.” 

Crestfallen, the boy did so. 

“What I tried to tell you before you 
took off,” Gus went on, “is that the vibra- 
tion damper has two flats on it. It's rim is 
so near the splash pan you can’t slip the 
belt between. But turn either flat down 
and it's a cinch.” 

“So that’s it!” sighed Ted. “Okay, I'll give 
it the old try.” 

Gus watched as he pulled out the igni- 
tion-coil cable and twitched the motor 
around with short starter bursts until it 
stopped in the right position. The boy slid 
the belt into place. 


TTD poputar sclENCE NOVEMBER 1962 


ber steering-shaft bushes 
intact. The noise persisted even when he 
pinched the shaft tight, eliminating any 
possible vibration. The shift-linkage shafts 
were not touching anywhere inside the 
column, 

Stan replaced the signal plate, wheel, 
and horn ring, and left to answer the 
phone. He was still on the phone when 
Meeker walked through the office doo 

Ted spotted him. “No, sir, he hasn't 
found the noise yet,” Ted told the big man. 
“Say, maybe if somebody rode with you 
he could listen other places than up front.” 

“Lnever tried that. It might help,” agreed 
Meeker, cracking long, calloused fingers 
nervously. “I'll wait.” 

“What for?” asked Ted, seeing Stan still 
at the phone. “Come on, I'll go along.” 

Meeker got behind the wheel. The sound 
of air hammers, as the shop door opened, 
alerted Stan Hicks in time to see the car 
pull out. 


CONTINUED 


ONLY AC PUTS AN EXTENDED SHELL ON EXTENDED-TIP SPARK 
PLUGS FOR LONGER LIFE AND BETTER ENGINE PERFORMANCE 


If your car uses extended-tip spark plugs, remember that only AC com- 
bines extended-tip with extended-shell design. This exclusive design com- 
bination permits insulator and tip to extend farther into the firing chamber 
for maximum combustion. It also protects them from excessive heat blasts 
which can cause pre-ignition. ACs have a further advantage in that the 
extended shell makes possible a shorter, sturdier ground electrode that 
wears away more slowly. Proper gap size is maintained longer. This 
reduces power-robbing misfire to give fast, sure starts with clean-burning, 
full-firing performance. AC makes both extended-tip and regular-tip 
spark plugs. Next time you change, ask for ACtion . . . ask for AC and 
get the spark plug engineered especially for your car. 


AC SPAR RUG BB THE LECTEONICS DIVISION OF GENEEAL MOTORS 


m 


Ted sat up front, head cocked and rigidly 
attentive. The noise still seemed to come 
from near the steering column. 

“Hold it,” said the boy. “It could be tele- 
graphed from any place. Let me ride the 
trunk, If it’s from a rear spring or shock, I'll 
hear it there.” . 

Meeker stopped. He seemed dubious 
when Ted jumped into the trunk and told 
him to close the lid. 

“Sure that's a good idea?” 

“Got to, or the lid will clatter and the 


hinges squeak,” the boy insisted. “I'll be 
okay.” 

Meeker shut the trunk. In pitch darkness 
scented with rubber and gasoline, Ted curl- 
ed his gangling frame into a comfortable 
position. The car moved off. 

To his disappointment the noise was in- 
audible. Soon the sound of jackhammers 
signaled their return to the Model Garage. 
Meeker stopped near the pumps, where Stan 
was putting gas into a car. 

“Just leave it,” yelled Stan over the racket. 
“Tl move it in later.” 

Meeker nodded, got out with the keys, 
and, reaching for the door, accidentally 
banged his hand against its edge instead. 
The keys flew out of his hand and slid along 
the apron. Stan picked them up. 

Meeker pointed toward the trunk, said 
something Stan didn’t catch, and trudged off. 
‘Another car pulled in for a tire change. Stan 
was just finishing this when Gus returned. 

“Seen Ted?” Gus asked as Stan got out of 
Meeker’s car after driving it into the shop. 
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“It would be nice if you tried looking 
straight ahead sometimes, too!” 


“He drove off with the man who owns 
this car and didn’t come back.” 
“Strange. Okay, Stan, you finish it.” 


Stan raised the hood over the running 
engine. He disconnected one shift link from 
its arm on the column shaft. The squeak— 
and an echo of jackhammer pounding—per- 
sisted. He replaced the link rod and discon- 
nected the other one. 

The rattling squeak ceased. 

Stan inspected the arm, The metal ring, 
or grommet, that the rod 
rested in was loose in the arm. 
With a punch and hammer, 
Stan collapsed it and drove it 
out, the sound of his blows 
echoing strangely. He set in 
a new rubber grommet and 
replaced the rod. There was 
no more squeak. 

“That was it,” Stan said as 
Gus came up. “Guess the 
other shop had a car where 
the noise twas in the column, 
and thought it was here, too. 
Hey! Is this bus haunted?” 

Gus shut off the engine. A 
dull pounding remained. 
The thuds evidently came 
from the trunk. Stan un- 
locked it and Ted sat up, 
blinking. 

“So that's what the man 
meant!” murmured Stan. 

The boy clambered out, “I thought 
maybe that noise was telegraphed from in 
back. So I rode the trunk. But it wasn’t. 
Am I fired, Bo: 

“No, but I think you're cured of riding in 
trunks,” answered Gus. “Finding car noises 
takes common sense, patience, and luck, If 
you can hear it with the car standing still, 
as in this case, you ought to know it prob- 
ably isn’t in the shocks, springs, or drive 
train. 

“Engine vibration can kick up a racket, 
though, from a loose splash pan, clip, tubing, 
or even sloppy steering joints. You check by 
looking for such things, holding them tight, 
or disconnecting them. When the noise 
quits or even just changes pitch, chances 
are you've closed in on it.” 

“T get it, I think,” said Ted. “But how 
come Meeker was so jumpy from a little 
noise? Bet he has a real quiet job.” 
‘ot exactly,” returned Gus. “Mr. 
er's job is running a jackhammer.” 


Meek- 
an 


It pays to keep your Chevy the Chevy-est 


WITH GENUINE GM CHEVROLET REPLACEMENT PARTS 


You should care what parts go into your Chevrolet, because your Chevy 
does! Take Chevrolet truck drivers, for example. Dependability is what they're 
after, That's why they're particular about the parts that go into their Chevies. 
They know that Chevrolet cars and trucks last and last when carefully main- 
tained with genuine Chevrolet replacement parts that are engineered and 
built especially for Chevrolets. By being equally particular about the brand 
of parts that go into your Chevy, you'll be protecting your car investment 
with the finest care possible. Genuine Chevrolet parts are available at all 
Chevrolet dealers and leading independent garages and service stations. 
. +. Chevrolet Division of General Motors, Detroit 2, Michigan. 


GENUINE] * 
PARTS. 
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Making a glass display 
case is easy—with epoxy 
Epoxy glue makes it easy 
to construct dustproof di 
play cases for models and 
other collector's items. Put 
the glass together with butt 
joints and reinforce the ver- 
tical joints inside with wood 
strips of square or triangular 
section, You can omit the 
reinforcing strips at the top 
‘on a small case and just glue 
the glass top to the sides. 
For outside trim, use thin 
wood strips of veneer or wood 
ribbon sold as edging. Cut 
one strip a thickness wider 
to overlap the other when it’s glued in 
place. Make the recessed base a snug fit, 


e 


A scrap-lumber trough simplifies assembly of 
the right-angle gliss joints. Here, a wood rein- 
forcing strip is being pressed into place. 


~ "Glass case is inset in routed-out or built-up 


base and anchored as shown. Felt strips under 


bottom edges of glass will keep out 
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but not tight if the wood 
shrink.—Walter E. Burton, 


is likely to 
Akron, Ohio. 


) 
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Halves are joined after the panels have been 
ented together, two by two. Paper strips 
id down in trough keep glue from sti 


REPAIR SPORTS GEAR—OR FRAME PICTURES 


With a Weldwood Fix 
and Finishes shelf 


=> 


in your workshop # == fz 


Vf 


your favorite fly rod with Weldwood® Epoxy glue. 
Seal oil or gas lines on your outboard. Bond almost 
|. Supports ions—waterproof. 


MOUNT YOUR SUMMER SNAPSHOTS with Weldwood 
Presto-Set® Glue. It’s quick and clean. Dries fast, 
and won't stain. In bellows-action squeeze bottle 
with spreader top. 


MAKE PICTURE FRAMES easily and simply. Mount 
pictures on plywood, frame them and cover the 
edges with Weldwood Flexible Wood-Trim®. Use 
Presto-Set Glue for both picture and frame, 


You can never tell when you'll have an hour or 
two to catch up on the projects you've planned, 
So be ready with the materials you'll need. Pick 
them up on your next shopping trip—a full 
selection of Weldwood finishing materials—Deep 
Finish Firzite and White Firzite® and Satinlac®. 
They're available at your local lumber yard and 
at paint and hardware stores. 


WELDWOOD 


Products of United States Plywood 
55 West 44th Street, New York 36, N. Y. 
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PS winter Holiday fun with new “rainbow” plastic: 
workshop 


gewe’s Two Colorful Lights 
for Christmas 


vee 


See these unusual decorations in full color on page 


FASTEN wi 


m REMOVABLE FOR 
GUE AND B2ADs No 
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HE sparkling Christmas decorations 
| shown in full color on page 135 are 
two examples of the exciting fun 
you have with a new grooved-plastic 
diffraction grating that changes white light 
into dazzling rainbow hues. Shine a light 
through a piece of the plastic, and the rays 
spread out across the grooves in two multi- 
colored spikes. Place a second layer on top 
with the grooves running at right angles, 
and two more rainbow spikes crisscross the 
first, forming a four-pointed star. Add 
another layer with the grooves running 
diagonally, and you get a six-pointed star. 
‘Add still ‘another layer with the grooves 
diagonally in the opposite direction, and 
you get an eight-pointed star. 

This is the principle used in the colorful 
star box shown at left. A string of miniature 
Christmas lights, mounted behind four la 
of the grating, produces a whole galaxy of 
glittering eight-pointed stars. The dle 
stand, shown here and on the following 
page, uses a reflective grating that bounces 
shimmering rainbows from the candle and 
a light bulb shining up through slots in the 
base. Only one layer is used since light 
can’t shine through the reflective type. 

But these two projects are only starters. 
The grating can be used in many ways for 
both entertainment and serious study. You 
can make spinning pinwheels, mobiles, spec- 
troscope viewers, and setups for projecting 
the colors onto a screen or wall. In a micro- 
scope, the grating becomes a precise meas- 
uring scale and a tool for determining the 
refractive index of crystals, For some fas- 
cinating photographic surprises, try shooting 
color film with layers of grating taped over 
the lens. 

For additional experiments, a booklet is 
available for 50 cents from Edmund Scien- 
tific Co., Barrington, N.J. The grating itself 
is also available from Edmund in two sizes. 
For the transmission type—the kind you look 
through—an 8”-by-11” sheet costs $1.50 and 
an 8”-by-6’ roll $5.95. The reflective type 
comes in the same sizes for $2.50 and 
$10.95 respectively. 
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CONTINUED 


sO 
YOU 


BUY 


Don't miss this saw spectacular! 
Spend a few minutes with the next 
five pages . .. compare prices, sizes, 
capacities, Read about big savings 
and special offers you can get. 


For FREE Folder on any or all of the 
great Rockwell saws featured, write: 


Rockwell 


MANUFACTURING COMPANY 
Dept. 504L. Pittsburgh 8, Pa. 


Making the star box. Grooves for holding 
the grating and the light panel behind it are 
built up with plywood spacers, making con- 
struction simple. A rectangular cutout in 
the light panel provides an opening for the 
back-lighted word NOEL. 

Cut the stenciled letters out of cardboard 


‘ding to the squared pattern. The sten- 
cil is covered with a strip of white trans- 
lucent material on the back and taped 
behind the panel's cutout. The translucent 
material can be ordinary tracing paper, 
frosted acetate or glass, artist's vellum, or, 
in a pinch, plain white paper. 


Candle stand has a backdrop of reflective-type 
grating held in a V shape by guide blocks and 


to dowels 
wels turn 


two dowels. Tape of | grati 
and roll them up to vary length. 
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Cutting pattern for the star box shows 


how you get four layers of 


can 
plastic grating from one 6° roll, Note 
that pieces, after cutting, must be 
turned so their grooves run in the 


same direction in each layer, but in 
a total of four different directions in 
the four layers. The layers will be 
slightly smaller all around than the 
box’s opening. Sandwich them, cen- 
tered, between two. sheets of glass 
that match the opening size and bind 
the edges with black tape. 


The miniature star-producing bulbs are 
available in strings of 20 for less than $2. 
It’s important to use white bulbs to get pure 
rainbow colors. Generally you can find all- 
white strings; if you can’t, replace the col- 
ored bulbs on your string with white ones. 
For an especially eye-catching effect, try a 
string of twinkle lights—the kind that wink 
on and off at random, 

Follow the cutting guide in order to get 
the four layers of grating from a single 6’ 
roll. The candle stand uses two 8”-by-11” 
reflective sheets taped together at the back 
to avoid cutting a full roll. 


oO extENDs te 
FRONT AND SIDES 


stiffly on partially tightened screws, Cam disks, 
pivoted ‘of center, Tet you vary the grating’s 
shape, as at right, to change color patterns, 
Place candle 2” to'5” from backdrop. i Ml 


So you want to buy a 


BAYONET SAW 


Reg. $54.95 


495 
Introductory Price 


Here’s a new PORTER-CABLE saw that's 
unequalled in sawing flexibility... actually 
the fastest cutting saw of its type. It has pre- 
Blade Stroke hs" ferred orbital blade 


Cutting Capacity Wood 214” 
Aluminum 5%” 


SPECIFICATIONS 


(Mode! 300 Bayonet Saw) 


ction and is powered 
ed for two 


lure-proof motor gua 
s! And it cuts almost anyt 


g—ferrous 


Js, all woods, c 


id non-ferrous meta 


Steel %e" npo- 
Motor pm anne d_ plastics. You'll do everyt! 
: $ from inside curve cutting without a star! 
SI #000: spat hole to big capacity straight line cutting 
Net Weight .........-.51bS. jobs. All in all, a honey of « value. 
Length 7,” 


Own it today. See your PORTER-CABLE dealer, 


Rockwell 


MANUFACTURING COMPANY 
Dept. 504L. Pittsburgh 8, Pa. 


60-Knot Hydrofoil 
[Continued from pase 58} 


130-foot, 60-knot hydrofoil ship carrying 
230 passengers. (It could seat 310, but 
with less elbow room.) The scenic 189- 
nautical-mile run would take 3% hours 
and the round-trip fare could be $30. 
That compares with a 50-minute plane 
ride each way, at a tourist round-trip 
rate of $33—but it would also save the 
time and cab fare to outlying airports. 
The hydrofoil route’s attractions, con- 
cludes the study, would daily draw 130 
travelers in each direction who would 
otherwise go by air; and 80 more, each 
way, who would go by cruise ship or not 
at all. How near to the mark these pre- 
dictions may be, the Denison should 
help to show. 

For the Navy: a hydrofoil warship. 
Meanwhile the second seagoing U. $ 
hydrofoil, launched last August, will 
pioneer the naval use of big foilborne 
vessels. Built for the Navy by the Boe- 
ing Company, the 110-ton sub chaser 
High Point will be our first hydrofoil 
warship—an ocean-going fighting craft, 
armed and ready for combat. Due for 
trials after several months’ fitting-out in 
a Tacoma shipyard, this 115-footer is 
expected to attain 40 to 50 knots—con- 
sidered ample for its mission—under the 
total 6,200 hp. of two gas turbines. The 
High Point's foils, like the Denison’s, 
have autopilot-controlled movable flaps 
—but their advanced, totally submerged 
design goes even farther from precedent. 

Already under way is a still bigger 
naval hydrofoil—a 300-ton research ves- 
sel more than 200 feet long that Grum- 
man will build for the Navy. Two huge 
gas turbines, rated at 18,000 hp. each, 
are to drive it on totally submerged foils 
at about 45 knots, 

Thus the U. S., after a long-delayed 
start, has stepped into world leadership 
in developing hydrofoils. 

For many years the winged craft have 
been plying the lakes, rivers, and inland 
seas of Europe. Russia has built the 
biggest in use to date—a 300-passenger 
craft of 107 tons called the Sputnik, pro- 
pelled by four diesels that turn out a 
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total 3,600 horsepower at about 40 knots. 

None of these European craft, how- 
ever, are intended for the high seas. 
They fly on fixed U- or V-shaped “sur- 
face-piercing” foils, a simple and time- 
tested type ideal for smooth inland wa- 
ters. Because such a foils lift increases 
as it dips deeper, a craft so equipped is 
self-righting—and stays as level as the 
water's flat surface. For the same rea- 
son, though, a fixed-foil craft would 
faithfully follow the ups and downs of 
ocean waves, in an undulating, “contour- 
flying” course that would become bumpy 
and dangerous at high speed. 

That is why seagoing hydrofoils have 
awaited the movable, autopilot-con- 
trolled foils that U. S. designers have 
built into the Denison and High Point. 

Major American contributions to hy- 
drofoil technology do not stop there. 
Another has been the adaptation of 
powerful aircraft-type gas turbines, 

Beating the bubble problem. And 
probably the biggest U. S. breakthrough, 
still to be fully exploited, has been the 
discovery of specially curved profiles 
that enable propeller blades and foils to 
whiz through water at unheard-of speed 
without prohibitive damage from a 
destructive, exploding-air-bubble effect 
called cavitation. 

Already this discovery has yielded 
high-speed “supercavitating” propellers 
like the Denison’s, which, at 60-knot 
speed, churns the water at 2,670 r.p.m. 

More exciting will be its application 
to foils—of which “supercavitating” types 
are being intensively developed for fu- 
ture installation on the Denison, the 
High Point, and coming ships-on-wings. 
On a swinging pendulum, trial models 
for the Denison have been slashing 
through a tankful of water at Dynamics 
Developments, Inc., an affiliate of Grum- 
man, under a $428,000 Marad contract. 

Experts at Grumman confidently pre- 
dict that a set of the new-type foils 
will boost the Denison’s present 60-knot 
speed to a fantastic 90 knots, or more 
than 100 m.p.h. an 


So you want to buya 


PORTABLE SAW 


SPECIFICATIONS 


(Model 170 Portable Saw) 


Blade diameter .......... 
Depth of Cut, 90° . . 
Depth of Cut, 45° 
Motor 


Idle Speed ... + -4500 rpm 
Net Weight .9% Ibs. 
Length ... - +1194" 


This PORTER-CABLE saw is the fastest- 
cutting 7” saw made ... and it's yours now 
at a big $10.00 savings. It whizzes through 
stock a full 2%” thick. You'll find it power- 
ful, superbly balanced, safe and convenient 
for all types of cutting. And you'll like these 
Porter-Cable quality features: Kick-Proof 
Clutch, Built-in Blade Lock, Trigger Switch 
with Lock Button, Telescoping Guard, 
Single Line of Cut and Wide Wrap-around 
Base. Why wait? 


Own it today. See your PORTER-CABLE dealer. 


Rockwell 


MANUFACTURING COMPANY 
Dept. 504L, Pittsburgh 8, Pa. 


Shaping Metal 


inued from page 108) 


A high-speed ram. A third high- 
energy technique forms metals with a 
pneumatic-mechanical machine. At one 
stroke a high-speed ram, propelled by a 
near-explosive release of compressed gas, 
produces a part that would normally 
take several passes or hammer strokes, 
with reheats in between. 

One die, on the moving ram, is driven 
against a workpiece inserted in a second 
die. The ram's high velocity creates sud- 
den, tremendous pressure. Hit by it, 
tough, hard, or brittle metals become 
plastic. They flow smoothly and evenly 
into every die opening. 

Typical is the vertical Dynapak ma- 
chine, built by General Dynamics’ Ad- 
vanced Products Department. It deliv- 
ers a punch of as much as 431,000 foot 
pounds of energy, comparable to the 
impact of a one-ton weight falling 18 

. stories—and moves metal 100 times as 
fast as conventional presses do. 

Triggering this machine breaks a seal 
and allows high-pressure nitrogen gas to 
spurt into a cylinder, driving a piston 
and the ram downward as fast as 85 
mp.h, Simultaneously the heavier cyl- 
inder moves upward like a recoiling 
gun, minimizing the jolt transmitted to 
the flooring. After the machine is “fired,” 
a hydraulic pump recompresses the ni- 
trogen to recock it. It's almost like a 
rifle in its “cock, fire, recock” cycle. 

Machines of this type easily forge, 
extrude, compact, and stamp metals that 
are hard to shape by conventional tech- 
nique. Besides carbon and_ stainless 
steels, copper, and aluminum, they han- 
die metals that until lately have been 
difficult or impossible to work: tungsten, 
molybdenum, titanium, columbium, zir- 
conium. 

Shaping with magnetism. The latest 
high-energy metalworking device wields 
an ultra-powerful magnetic field. 

To do this, electrical energy is stored 
in a bank of condensers and suddenly 
released through a coil, in a lightning- 
fast pulse lasting 10 to 20 millionths of a 
second. Momentarily the coil becomes 
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a magnet with a field as powerful as 
300,000 gauss—a toplofty figure formerly 
reached only in leading research labora- 
tories. In a nearby workpiece of con- 
ducting material, the mighty magnet 
induces an electric current with a mag- 
netic field of its own. Interaction of the 
two invisible fields exerts a pressure on 
the workpiece of more than 500,000 
pounds per square inch. 

Which way the force acts depends on 
the placing of coil and workpiece. A 
coil surrounding the workpiece com- 
presses it—to swage sections of tubing 
firmly together, or to attach terminal 
connections to rope or steel cables. A 
coil within the workpiece stretches 
expanding tubing to form a tight-fitting 
bearing, hub, or bushing, 

Said to be the first of this kind to 
be introduced for industrial use is the 
Magneform machine made by General 
Dynami General Atomic Divisi 
Housed in a small console taking up 
only eight square feet of floor space, it 
uses conventional 220-volt, 60-cycle pow- 
er. Interchangeable coils adapt it in 
rapid succession for swaging, expand- 
ing, and forming or shearing, dimpling, 
blanking, embossing, and coining, 

Such an electromagnetic forming ma- 
chine has no moving parts. It avoids 
damage to a surface by scratching or 
marring, since there is no physical con- 
tact between coil and workpiece. 

Ferrous metals are not the only ones 
that can be worked magnetically; alumi- 
num, brass, copper, and molybdenum 
have been successfully formed. Wrap a 
material of lower conductivity—like 
stainless—in a thin sheet of copper or 
aluminum, and it becomes amenable to 
the magnetic technique, too. 

Only a start has been made in explor- 
ing the applications of these new high- 
energy ways of metalworking. Success- 
ful when conventional methods fail, they 
promise new freedom for design and 
production engineers. Already they're 
helping American industry to create bet- 
ter products more cheaply. an 


So you want to buy a 


COMPACT SAW 


Includes built-in motor “"y 79 


SPECIFICATIONS 

(Model 34-200 COMPACTOOL 

Circular Saw) 

Blade diameter ........714” 

Diameter of Arbor .......47 

Depth of Cut, 90° ..,..11%4.6” 

Depth of Cut, 45°.......13%4” 

Speed ... 5 

Rip capacity with extension 
wings . center of 2014” board 


Overall dimensions: Depth 17” 
Width 13” Height 1714” 


* step up to ah 


. .3450 rpm - 


(suggested retail) 


The COMPACTOOL saw gives you “hig 
tool” accuracy, versatility—goes anywhere. 
If you're itching to do projects your portable 
can't handle—but feel you can’t afford to 
ier, stationary saw—this is 
for you! Lightweight, to take to the job 
—easy to store away. And you'll like the 
smooth, quiet power the revolutionary, 
buil motor delivers. A demonstratior 
be mighty convincing. (There's also a 
COMPACTOOL Jointer and Drill Press.) 


Own it today. See your COMPACTOOL dealer 


Rockwell 


MANUFACTURING COMPANY 
Dept. 5041. Pittsburgh 8, Pa. 


A Big Eye to Spy On The Sun 


ontinued from pose 98) 


scientists believe the instrument is the 
most important addition to an already 
impressive and growing collection at the 
Kitt Peak National Observatory. Only 
four years old, the Kitt Peak observatory 
is the first in the U. S. to be built from 
scratch since California’s Mt. Palomar 
was completed in 1948. 

Paid for out of taxes and staffed by 
astronomers from nine universities—Cali- 
fornia, Chicago, Harvard, Indiana, Mich- 
igan, Ohio State, Princeton, Wisconsin, 
and Yale—the observatory is in a fine 
position to view the heavens. It’s above 
ground haze, free from smog, and cut 
lights. 

Fine once you're there. Getting there 
has not been half the fun. Kitt Peak 
thrusts up out of the reddish-brown 
Sonora Desert 45 miles from Tucson. 
The 6,770-foot summit is a rough tri 
gle, each side a half-mile long. The peak 
rises nearly 4,000 fect above the desert, 
where dust devils twist through the 
sagebrush in ling sun-heated air. 

Designers were beset with problems. 
For the solar telescope in particular 
there were two: housing and heat. 

The “long eye,” as the local Papago 
Indians call it, needed an exceptionally 
strong housing. It has. Its frame is a 
10-story-tall tower that can hold the tele- 
scope steady even in a gale. The tower 
is rooted 30 feet deep anite. Its 
concrete walls are nearly three feet 
thick. A 35-mile wind couldn't budge it 
more than a thousandth of an inch. 

The heat problem. An instrument 
whose sole purpose is to catch and focus 
the sun’s rays quite naturally has to cope 
with fiery intensities, not only at the top 
but all along its tenth-of-a-mile tunnel. 

Both telescope and tower are painted 
gleaming white to repel as much heat as 
possible and help shield the telescope’s 
view from distortion. A special paint 
developed from a military formula, us- 
ing titanium oxide as its reflecting mate- 
rial, can unload about 85 percent of the 
exterior heat. 

Getting rid of the rest, plus the in- 
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ternal heat created by the sun's rays in- 
side the tunnel, was the tricky job. It 
was done by covering the entire outside 
with panels containing copper tubing. 
The panels sop up the heat, and the 
half-inch tubes, spaced about every six 
inches, permit a coolant to carry the heat 
away. Some 25,000 gallons of ethylene 
glycol is kept constantly circulating. 

When will it be ready? The solar tele- 
scope, dedicated Nov. 2, and several 
new stellar telescopes, should be prob- 
ing the skies by Christmas. Construc- 
tion activities have gotten a boost from 
a new highway that puts Tucson only 
an hour and 20 minutes from the peak. 

When work on the observatory began, 
in 1958, the route to the summit was 
a tractor trail with appallingly steep 
grades. A road was then cut to enable 
heavy machinery and loads to reach the 
top. Even this had an 18-percent tilt in 
places. Cargoes sometimes overturned 
into ravines. That's over now. 

A pleasant scientific community has 
formed at the top of the peak. A dining 
room feeds from 25 to 40 persons a day, 
including some of the brightest names in 
astronomy. The visiting researchers have 
quarters in a neat dormitory. Their wa- 
ter supply comes from a two-acre catch 
basin, a huge funnel to trap rain. 

lay, the view from the summit is 
and stark, a panorama of deso- 
lation. By night, the black earth merely 
accentuates the vast, blazing display of 
stars above it. Tucson is only a faint, 
eastern glow in the darkness below. 

The silvery domes of four stellar tele- 
scopes—two 16-inch, one 36-inch, one 
S4-inch (not yet in use)—already crown 
Kitt Peak. New ones will include the 
University of Arizona's 36-inch telescope 
—to be moved there to avoid the haze 
and lights of Tucson. Future plans for 
Kitt Peak also call for a 160-inch tele- 
scope, a close rival to Palomar, and 
eventually one even larger. 

Right now, however, the immense new 
solar telescope dominates the scene and 
commands the world’s attention. Mi 


So you want to buya 
SAW 
t 


an 


BENCH 


* 
(guard and wings optional extras) 10 i 


SPECIFICATIONS 
(Model 34-600 Delta 9” Saw) 
Blade diameter ......... o 
Diameter of Arbor ...... 54” 
Depth of Cut, 90° ....... 234” 
Depth of Cut, 45° ........ a 
Speed with 3450 rpm 

motor . 3800 rpm 


Rip capacity with extension 
wings . . .center of 48” panel 


Overall dimensions: Depth 36” 
Width 3714” Height 1714” 


*Slightly higher in the West. 


Buy the famous DELTA 9” Tilting Arbor 
Saw—get the stand FREE. If you act now, 
you'll get a sturdy steel stand (a $22.00 
value) as a bonus for choosing a tool that’s 
y “loaded.” It has the power, precision 
aacity to satisfy the most e: ‘ing 
users. It’s the saw with truly industrial qual- 
if at a home workshop 
e. The offer is limited—take advantage 


Own it today. See your DELTA dealer. 


Rockwell 


MANUFACTURING COMPANY 
Dept. 504L.. Pittsburgh 8, Pa. 


‘The Boy Who Lost His Arm—and Got It Back 
[Continued from page 79} 


In the Knowles case the doctors didn’t 
have to resort to a graft because of a com- 
plication in the injury itself. They had had 
to remove an inch of bone that was too 
shattered to repair. While this means that 
the arm will always lack an inch in length, 
it gave them a chance to remove any doubt- 
ful-looking tissue at the severed points and 
have enough left to link good tissue with 
good tissue. 

Dr. Shaw rejoined two of the brachial 
veins with 20 to 30 dacron sutures taken 
around the circumferences of the veins. The 
brachial artery was next. 

‘The delicate job took time. The artery and 
veins were only about one-sixth of an inch 
thick. It was now six o'clock, two hours 
since the operation had begun. Clamps 
were pinching back the blood supply in 
Everett's body above the severed area. 

Tension showed in the surgeons’ brows, 
damp with the sweat of work and worry. 
Finally the moment had come. No one of 
the 20-odd people in O.R. 5 or the gallery 
above spoke—or even breathed—as Dr. Malt 

gave the order to unclamp the vessels, Al- 
most immediately, the arm, still blue-white 
and cold—a corpse-like extremity—began to 
warm and turn pink, suffused by the fresh 
blood pumped in from the boy’s heart. The 
doctors felt for—and found—a pulse beating. 

The doctors glanced up from the table 
and exchanged looks of thanks. Beneath his 
mask Dr, Shaw smiled. The first phase of 
the operation was a success. 


EXT came the work on the bone, the 
humerus. It had been broken off two 
or three inches below the shoulder joint. 
One surgeon described the bone ends as 
looking as if the arm had been laid on a 
bar and whacked with a sledge into splin- 
tery fragments. 
These fragments had been removed, 
along with. bits of lifeless skin and muscle. 
Now infinite pain would have to be 
taken in setting the bone for fear of rup- 
turing the rejoined blood vessels. Dr. Malt 
decided that a clover-shaped length of steel 
tubing would be the best means of nailing 
the bone together. This odd-shaped “Kiint- 
scher” nail would provide a three-point 
contact to prevent the bone from rotating 
and give it the stability it needed. At the 
same time, it would not impair the blood 
supply. The exact length needed—6% inches 
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—had been measured, and Dr. Leape sawed 
off a length of rod with a sterile hacksaw. 
The rod was held in a vise placed on the 
comer of an instrument table and anchored 
there by a nurse. 

Dr. Malt now drove the nail through 
the marrow cavity of the stump bone, using 
a sterile mallet. Then, while Dr. Leape 
held the arm in place, orthopedic surgeon 
Mitchell forced the severed arm on to the 
free end of the nail. Using his hands alone, 
he applied pressure from the elbow area. 

The time was now 9:00, The bone sur- 
gery had taken almost three hours. There 
was still the mangled left hand to worry 
about. But first another vital lifeline had 
to be considered: the nerves. Would the 
chief surgeons around the table attempt 
the tricky business of nerve grafts now? 
The procedure was time-consuming. 

Three main bundles of them in the arm 
had to be reconnected. There are myriad 
fine fibers in these, covered by protective 
sheaths, that trail down to the fingertips 
in one direction, track back to the brain or 
spinal cord in the other. 

How could the surgeons tell how much 
damage had been done? If the boy had 
been thrown from a train he might well 
have sustained some nerve injury back to- 
ward the spinal cord. Then no amount of 
stitching at the point where the nerves were 
broken would restore feeling to the arm. 

The decision was up to Dr. Malt. The 
boy had been under anesthesia for more 
than five hours. He had received six pints 
of blood, four more in addition to the 
emergency-room transfusions. Malt shook 
his head. It would be better to postpone 
the nerve grafts. Instead they would join 
the outer sheaths of the nerves with heavy 
dacron sutures, They would then be easy 
to identify at a later operation, 


‘OW the basic surgery of reconnection 
was finished. But there was still work 
to be done. One task was to remove fatally 
damaged areas of tissue. Usually this “de- 
briding” is done at the outset, and indeed 
some lifeless tissue had already been 
cleared away. But the unique quality of the 
arm operation determined a different logic: 
The major debriding would have to wait 
until they had restored circulation. Then 
the surgeons could see which tissue would 
have an adequate blood supply. 


CONTINUED 


So you want to buy a 


- RADIAL SAW 
#95900 


(stand extra) 


Meet the DELTA Super 990 9” Radial Saw 
—a versatile one-tool workshop. Rip, cross 
cut, miter, bevel, dado, shape, drill, sand 
‘ou name it, this workshop workhorse 
You get horsepower that backs up 
cutting power. And you get useful features 
like the new bui brake, exclusive “Tur- 
ret Arm” action, Micro-Set Stops and new 
double-shaft motor. These are some of the 
reasons you get more for your moncy with 
the Super 990, Ready for a Radial? 


SPECIFICATIONS 
(Super 990 Radial Saw) 
Blade diameter . . 
Diameter of arbor . 

(rear shaft) ... 
Depth of Cut, 90° . 
Depth of Cut, 45° . E 
Speed (full load)... .3450 rpm 
Rip Capacity 


center of 48” panel 
Overall dimensions: Depth 27” 
Width 32” Height 55” 


Own it today. See your DELTA dealer. 


Rockwell @ 


MANUFACTURING COMPANY 
Dept. S04L, Pittsburgh 8, Pa, 


You'll do every gripping job the 
easy way with a Channellock 
worksaver plier. Powerful par- 
allel jaw grip . . . tremendous 
leverage... patented, smooth- 
working can’t-slip adjust- 
ments. Your choice of five jaw 
capacities: ¥, %, 14, 2and 2%4 
inches. Be sure it’s a genuine 
Channellock. Look for the trade- 
mark on the handle. Write for 
catalog showing complete line of 
pliers. Made Only By Champion 
DeArment Tool Company, 
Meadville, Pennsylvania. 
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‘The Boy Who Lost His Arm—and Got It Back 
After this there was the task of rejoining 

the soft tissue across the break, the com- 

plex layers of muscle and tendon and the 

sheltering envelope of skin. Dr. Malt care- 

fully sutured the layers. But some skin was 

missing, and more was irreparable. Two 

areas—one behind the armpit, one over the 

shoulder in back—had to be left raw. 

Again the decision was to wait, in this 
case for only a few days. Then if infection 
had been avoided and healing begun, they 
would graft skin from other parts of the 
boy’s body to cover the exposed places. 
The surgeons placed sterile dressings over 
the sites, and under the supervision of Dr. 
Mitchell a large plaster cast called a 
“spica” was fitted to the boy. 

Dr. Malt now felt that O.R. 5 had out- 
lived its usefulness and might even be a 
source of infection were they to continue 
there with the second operation on Ever- 
ett's hand. So, still in deep sleep, the boy 
was wheeled from O.R. 5 into the corridor 
and down the hall to O.R. 6. 

The mangled fingers and thumb of Ever- 
ett's left hand were cleaned, and skin 
grafts applied. These were thick split-thick- 
ness grafts—sections of skin that include 
most but not all the layers of tissue. Grafts 
were taken from Everett's right foot. 

When these grafts had been completed 
by Dr. Leape the second operation was 
over. The total time for surgery had been 
eight hours. The boy had been anesthetized 
for 8% hours. 

He was moved now to one of the narrow 
railed beds used in the recovery room. 
There a staff of nurses in surgical gowns 
tend post-operative patients, watching the 
“vital signs” of blood pressure, pulse, and 
respiration. Shelves along the walls of the 
room are lined with plugs or attachments 
for whatever solutions or equipment a 
surgeon may order for his patient, Soft 
music plays in the room all day long. (One 
doctor calls it the “tranquilizer waltz.”) 

Everett stayed in the recovery room over 
24 hours, Head Nurse Polly Jacques’ re- 
port by this time sounded familiar: The 
| boy was conscious soon after the operation, 
He was calm and-cooperative. 


VERETT'S next move was to the isola- 
tion floor on White 12. This was a 
measure to protect him. The rooms there 
are screened to keep out flies. Inside each 


room there is a foot-pedal sink and laun- 
CONTINUED 
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HARLEY-DAVIDSON in 


63! 


Go see your dealer now for a 
look at the spanking new Harley- 
Davidson line. You'll find a set of 
wheels to take you wherever you 
want to go, to wonderfully widen 
your fun horizons! Now at your 
dealer . . . new, free full-color litera- 
ture . . . easy-pay terms . . . help 
in getting insurance .. . and the 
great Harley-Davidson get-up-and- 
go line for "63 . . . Duo-Guing, 
Sportster H, Sportster CH, 
Sprint, Sprint H, Pacer, Scar, 
Topper H. See the Yellow Pages 
under “Motorcycles” and “Scoot- 
ers” for the name of your Harley- 
Davidson dealer. 
HARLEY-DAVIDSON MOTOR CO. 
Milwaukee 1, Wisconsin 


South Bend 


with new 
welded steel 
floor le 


10” LATHES 


© New, trim floor legs . . . reinforced con- 
struction of welded, heavy gauge steel 
.-. maximum rigidity with minimum 
he... no increase in price! 


‘© Famous South Bend dependability. 


© Superfinished spindles and bearings for 
uniform accuracy and fine finishes. 


© 70 screw threads (4 to 480 per in.)... 
70 longitudinal feeds . . . 70 cross feeds. 


© Tool room and Engine Lathe models . . 
prices start at $1346 f.o.b. factory. 


of South Bend Lathes, Milling Machines, 
Shapers, Drill Presses and Pesestal Grinders 


Score, BEND A VUiae Inc. 
end 22, 


Buintnee Better Tools 


Time payment plan 
available. Up to 36 
months to pay. 
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The Boy Who Lost His Arm—and Got It Back 
dry-disposal unit. Outside, there is a row of 
plaques stating the precautions visitors were 
to take. Everett's visitors got the works: 
Anyone seeing him had to wash up first, 
then wear a surgical gown and mask. 

Five days after the operation Everett 
was taken down to the operating floor 
again. The cast was removed. Happily, the 
wound looked the way the doctors hoped 
it would. The raw areas were ready to re- 
ceive skin grafts. The boy was readied for 
surgery again and anesthetized. Again split- 
thickness grafts were used, this time taken 
from the right thigh. In a few days they 
were checked and found to be growing. 

On June 13—exactly three weeks to the 
day Everett came into the hospital—he was 
discharged 

But the story wasn’t over. 

The boy now had an arm firmly rejoined 
to his body, But the arm had no feeling in 
it. It lay in a cast. Every day the muscles of 
his fingers had to be exercised. Daily he had 
to come to the physiotherapy department 
of the hospital se that his forearm muscles 
could be stimulated electrically. They could 
not be allowed to grow slack. 

On Sept. 11, the doctors went ahead 
with the crucial nerve surgery. In a 64- 
hour operation they rejoined the median, 
radial, and ulnar nerves which had been 
loosely sutured originally, plus one more, 
the musculocutanecus. Much scar tissue 
had to be removed. In two of the nerves 
the shearing off was so extensive that tissue 
grafts from the boy's upper arm and left 
hip had to be taken to fill the gaps. 

Now the doctors face a long waiting 
period—at least six months—before they 
know if they have succeeded. Nerves grow 
that slowly. 

The doctors have no idea how much 
nerve regeneration there may be. So they 
are cautious—but optimistic. The boy is 
young. The healing, regenerative, and 
adaptive powers of young people are better 
than those of adults. 

The doctors feel that Everett will be able 
to use his arm “enough to gain his liveli. 
hood.” The arm may lack some fine sensi- 
tivity but it will be a useful one, One that 
can pick up objects, grasp things. 

So while no one is jubilant, there is 
guarded hope. The surgeons do not con- 
gratulate themselves on a breakthrough. 
They merely combined a number of com- 
plex and radical steps in one long operation. 


CONTINUED 


ENJOY THE FUN OF 


Big Scale Model Building 


This ’T” is so BIG . . it’s a grand 
two-man project! 1634 Inches Long 


Deluxe Kit 


For home shop or kitchen table 
assembly—the Big "T" is magnificent 
fun. Big 1% inch scale and amazing 
detail provide model building enjoy: 
ment in an entirely new dimension. 
This Monogram Street and Show Pick- 
Up model is built around the prized 
'24 Ford Roadster body and is cus- 
tomized with parts scaled from ten 
other cars and loads of special cus- 
tom goodies. One-eighth real car size. 


You make the Big “T" in the best 
customizing tradition—as you like it 
best—with choice of interiors and 


For the time of your life and a beauti- 
ful show piece, get the Big “T” kit at 


neighborhood. Watch for the Mono- 
gram display with the Big "T" ina 
= "show setting.” Don't accept a copy 
or substitute. Ask for it by name—the 
I. Make Bi by Monogram. 


Monogram Models, Inc. 


luded in kit ‘Morton Grove, lil. 


Ford Custom “T” 
Street/Show Pick-Up 


AUTHENTIC 112 INCH SCALE ALL-PLASTIC MODEL 
Steer It! Motorize It! Extra Custom and Show Parts 


front end. There's a custom 283 Chev- 
rolet engine with three carburetors 
and all the trimmings, soft pliable 
and realistic tires and slicks, bucket 
Seats, tools, trophy and "show" ac: 
cessories. Model steers like a real car 
and can be motorized for electrical 
‘operation with $1.49 power kit. 


Big deluxe kit contains 203 precision- 
molded parts in § colors of plastic. 97 

in gleaming chrome 
ing required. 24-page 
assembly guide with 108 pictures 
makes assembly easy. 


Get the Big ‘‘T'' at Hobby Shops and Other Stores 


PA onogrom 
we ror Guality Ag 


HOBBY KITS 3 


hore holes up to 1/2” 


with small electric drill 


It's hollow ground to bore 
Cleaner, faster at any angle 
‘NOW YOU CAN increase the boring range 
of your small electric drill or drill press. 
New Irwin Speedbor “88” bits bore faster, 
cleaner holes up to 114” in any we 
Ya" shank ‘chucks 


Only 75¢ each, sizes 4" to 1” 
‘Only $1.25 each, sizes 14" to 115" 
SPEEDBOR ‘ 


I RWI WOOD BITS 


at Wilmington, Ohio, since 1885 


Easy, longer-lasting 
way to seal in glass 
—stop air, water 
and heat leaks! 


better 
buy 


DAP 


“33” GLAZING 


Get this new booklet filled 
with “Before You Paint” ix- 
up tips that save you time 
and money. Send 10¢, to 
cover handling, to: 


DAP inc., Dept. 24 + Dayton 31, Ohio 
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The Boy Who Lost His Arm—and Got It Back 
All the techniques had been tried separately 
on other occasions. 

But they have learned much from this 
experience and expect to learn more. They 
are grateful for the competence and quick 
thinking that characterized every role in 
the story. They are grateful to the emer- 
gency-ward staff. To the ambulance drivers. 
To the police. To Norman Woodside. And 
to Mrs. Chmielewski. 

So is Everett. an 


Background on an Age-Old Dream 


Doctors have been sewing back lopped-off 
fingertips for years. Or parts of noses and 


| ears. But never had they succeeded with 


whole limbs—arms or legs—in humans. 

The idea is, of course, an old one, a 
dream that men have tried to make come 
true for centuries. Only recently have there 
been successes—and these have been on 
animals, Dr. Clifford C. Snyder of the Uni- 
versity of Miami has amputated and then 
re-implanted the forelegs of Paap 
Other experimenters have transplanted major 
extremities between animals. Here success 
is measured in survival times: How long 
does circulation and normal metabolism 
persist before the animal rejects the for- 
eign tissue? As early as 1908 an American, 
Dr. Charles C. Guthrie, managed the extra- 
ordinary feat of transplanting a second 
head onto the neck of a dog. 

In 1959 Russian scientists repeated 
Guthrie’s two-headed dog experiment, this 
time using a specially developed blood- 
vessel stitching machine that joins tissue 
with fine platinum staples. 

But these successes have come from 
planned, carefully controlled experiments in 
the lab. Not until the Knowles case has 
a hospital reported the successful re-im- 
plantation of a major limb following a 
complete amputation. 

Strangely enough—whether by coinci- 
dence or inspiration—a number of hospitals 
have since reported similar operations. At 
Sharp Memorial Hospital in San Diego, 
Calif., the hand of a punch-press victim 
was sewn back on. A hand operation was 
also performed at Chicago's Presbyterian- 
St. Luke Hospital on a bindery worker. 
In Calgary, Alberta, a 17-year-old girl 
whose arm was all but severed in a fall 
underwent surgery remarkably similar to 
the Everett Knowles operation. And final- 
ly, again at Massachusetts General, the at- 
tempt was made to re-implant the foot of 
a motorcyclist. In all but the last case the 
een appear to have been successful 
so far. 


NEW KIND OF POWER SAW 


Skil Recipro Saw makes any cut from 
6" fence posts to fancy patterns! 


The Skil Model 577 Recipro Saw is the 
first portable power saw with almost un- 
limited cutting capacity! It'll cut thin sheet- 
ing or thick wooden posts . . . or steel 
pipe, sheet metal, aluminum, plaster, wall 
board, plastic laminates, you name it! 


It’s a coping saw, hacksaw, scroll saw, jig 
saw, crosscut saw and rip saw that'll make 
you twice the craftsman you ever thought 
you were! You can buy it at better hard- 
ware and lumber dealers everywhere. Priced 
under $50 (slightly higher in Canada). 


—SS 


Bevels, Miters 


Cuts in Walls, Floors 


Cuts Metals 


FREE OFFER! etal utility case and 
8 blades if you buy the Model 577 now. 
Hurry! Limited time offer at most dealers. 


WATCH PRO FOOTBALL HIGHLIGHTS SPONSORED BY SKIL ON BC-TV, EVERY SATURDAY AFTERNOON, SEPT. 22—DEC. 22 
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‘Act Now—Boat Earlier 

[Continued from page 118) 
that you are in the minority. So the danger 
of becoming the front half of a rear-end 
collision is great and becoming greater. 
One way to help avoid this fate when you 
are towing a boat trailer at night is to make 
sure there's plenty of bright red showing 
to the rear. What you need are high-level 
warning lights. 

Normal trailer lights, while generally 
large and bright, are located too low and 
often too far forward under the hull of the 

oat. Speeders who can’t even see highway 
signs are not likely to be on the lookout 
for your partly hidden tail lights. 

Put some up high, where even the most 
reckless driver zooming up on you can't 
miss them. There are two ways to accom- 
plish this. 

One is to construct a simple crossbar that 
can be attached across the gunwales of 
your boat, near the transom. Have at least 
two large-lens tail lights on the bar and run 
both power and ground wires to them. 

Another way is to mount two battery- 
powered tail lights on a similar crossbar. 
Actually, a combination of these two is a 
good idea, since you will then be assured 
of high-level lights even if there is a mal- 
function in your car-to-trailer wiring. 


N EW RDF with 
long-wave band. 
Only one thing is 
more important to a 
boatman than know- 
ing where the fish are 
biting. That's know- 
ing what the weather 
is going to be at any moment. 

Short of becoming a real-life weather 
expert yourself, the best way I've seen to 
keep track of the weather is to listen to 
the aviation weather broadcasts. 

‘These are issued from every major air- 
port, and tell you in clear language what 
the weather is for an area of nearly 300 
miles in all directions from the airport city. 
In the larger cities, these broadcasts are 
taped and are on the air continuously, 24 
hours a day. At smaller airports they are 
not taped, but are broadcast twice every 
hour—at 15 minutes before and after the 
hour. 

One good way to receive these, and the 
way I plan to do so, is to use a radio direc 
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1963 SAAB ... built so well 
eh: 


SAAB FRONT WHEEL DRIVE, carefully calculated un- 
dersteering, low center of gravity, and advanced sus- 
pension design work together to optimize roadholding 
ability and safety in motion. Self-centering action of 
directly driven front wheels (see diagram) provides 
best possible roadholding ability at high speeds. Posi- 
tive traction of front wheel drive at lower speeds makes 
cornering easier, dangerous skids virtually impossible, 
Front wheel drive pulls SAAB safely—on any road, at 
any speed, through ice, snow, and mud. 


SAAB BODY SHELL is engineered to encase driver and 
passengers in a practically uncrushable steel airfoil 
on wheels. SAAB is unitized for rigidity. 18- to 20- 
gauge steel (heavier than most American cars) is used 
throughout. Additional steel members, 14 inch thick, 
brace trunk and engine compartments. A crash bar, 
usually a racing car exclusive, surrounds the wind- 
shield for tremendous extra strength—where you need 
it most. Result: SAAB is as safe or safer than most 
large cars. 


‘SAAB HAS BEEN SAFETY TESTED the hard way. It 
was rolled down Scandinavian ski slopes. Its basic 
over-all reliability has been proved in laboratory tests 
which simulate the roughest driving imaginable. Pur- 
pose: to make SAAB one of the safest cars you can 
drive. On the basis of test results, for example, SAAB 
provides as standard equipment such safety extras as: 
collapsible steering wheel, safety-padded dashboard 
and visors, positive locking seats, shatterproof glass in 
every window, and safety belt attachments. 


that it has a 24,000-mile/24-month written warranty* 


baits ch br srs ssid tty ocion 

‘windshield for added strength SPatterproot glass (all windows) ie aa 
ended espe scsi Baa scdidiad toed no 
jirectional stabi! peoeamcns 7 for “steel vault” 
ocr! (ond exon) set te ies fl 


{as recovery trom shids 


— 


sue traction, trashy 
‘ont wheel de 


safe rer gas tank 


op out mindsiveld prevents 
Dreahage ot smpacted 18 1020 gauge stee shell 
(thicker than 

‘most American cars) 


‘unusually larg, 
tim cooled 
hydraulic brakes 


Take a critical look at 
SAAB safety 


HS" bly tom 


eee sats lock v all postions 


to prevent forward fld 


Aircraft reliability and performance 
standards are blended with an entirely 
new approach to over-all automotive 
design in the Swedish SAAB 96. This car 
was built to be better and safer, not 
different ... built by one of Europe’s 
leading aircraft manufacturers . . . built 


for those who enjoy mechanical excel- 
lence, technical uniqueness, and extra- 
ordinary craftsmanship. 

A critical look at all the facts and 
specifications will prove that SAAB is 
unquestionably one of the world’s best 
engineered cars. 


“Engine, transmission (3- or 4-speed gear box available), and ifferential have a written warranty for 2 years or 24,000 miles. 


SAAB North American Road At- 


travel guide valued at $1.00, 


‘Avenue, New York, New York. 


soroeas GAAP 


ee 
Toray sins s¥8* 


only 25¢ to cover 


$1895 P.O.E. ie enough for one of the work's best engineered cars) 


SAAB MOTORS, INC.—NEW YORK * NEW HAVEN ®* JACKSONVILLE * ST. LOUIS 


Act Now—Boat Earlier 


tion-finder set that operates on three bands 
—short wave, long wave, and broadcast 
band. Aviation weather broadcasts are in 
the long-wave band. 

You can find the frequency of the air- 
ports of interest to you by checking an 
aviation sectional chart, or making a phone 
call to the nearest airport. 

One caution: Get a good set. They are 
available ready-assembled from many 
manufacturers, and in kit form from sev- 
eral. If you assemble one yourself, use care 
in the soldering jobs. In stormy weather, 
when you need it most, the reception is 
most difficult. So the more reliable the set, 
the better off you'll be. 


ATTERY charger. I've never had the 

experience of pushing the starter but- 
ton and being greeted by a long, dead 
silence, But I've been alongside luckless 
fellows who have. 

As we add complicated electronic gear to 
outboard boats, then run the motors only a 
few hours a week, we greatly increase our 
chances of coming up with a tired battery. 
It's a simple matter to keep the battery in 
your boat up to snuff with a small charger. 

The model I plan to have aboard next 
year, the Morse C-3, is a three-amp unit 
that works on either 6- or 12-volt batteries 
at the flick of a switch. It plugs into any 
115-volt AC outlet, available dock-side at 
most marinas. It has a full-wave selenium 
rectifier, self-resetting overload cutout, and 
a heavy-duty transformer that tapers the 
charge as the battery approaches full ca- 
pacity. A handy item to have aboard, and 
it can be used on your car in the winter. 


‘ORK-SAVERS. 
Have you ever 
noticed that “spit- 
and-polish” Navy offi- 
cers almost always 
have someone else 
doing the polishing? 
Commanders of 
outboard boats must make do with limited 
and sometimes mutinous crews—and often 
end up doing the polishing themselves. Any 
chemical that reduces the need for this 
unpopular exercise is thus good news. 
‘A glance through the pages of boat- 
supply catalogues such as that of the 
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Crow’s Nest will reveal several interesting- 
looking concoctions. Some of them promise 
to keep the bilge sweet and clean. Others, 
though called sail preservatives, are equal- 
ly valuable to protect your canvas-covered 
life jackets from mildew. Still others act to 
prevent corrosion of metal fittings. A coat- 
ing of vaseline will do wonders at protect- 
ing shiny cleats and other fittings. 


ATTERY-POW- 

ER TV. At the 
start of this list, I said 
I hoped to put a 
“completed” — check 
mark opposite each 
item by December 1. 
But this one might 

have to wait till December 25. 

I've hopes for a Sony—the world’s most 
compact TV set. It weighs only 13 pounds 
and is entirely transistorized, with 23 tran- 
sistors. It will operate on house current all 
winter. Aboard a boat, it operates on its 
own batteries (rechargeable) or on the 
boat's own 12-volt current. 


Think back through your own experi- 
ences during the boating season just past. 
Jot down your own “Why didn’t 1?” list. 
Then work off as many of the items as you 
can before winter closes in. Come spring, 
you will be able to report your craft “in all 
respects ready for sea.” an 


Fall 


ime to Paint a Boat 

Cor m 10) 
mighty laborious job. Thorough sanding, 
though, is just as important as it ever was, 
so one should do this job with care. Use 
a belt or pad-type sander unless you're a 
real expert with the disk type. Use a dry 
brush and then a tack cloth (soaked in 
brushing thinner) to remove sanding dust. 

‘Then select your best paint from the 
chart. And make certain you observe the 
proper drying time between coats. This is 
one of the big advantages of fall painting 
—you have time to allow each coat to cure 
properly before adding another. An im- 
properly cured undercoat of paint will be 
soft and will mar more easily upon impact. 
If you give each coat time to cure the way 
it’s supposed to, you will have a paint film 
of maximum strength, ready to go the mo- 
ment there’s boating weather.—Jim Roe. 


Glenn’s Manual TAKES THE 


GUESSWORK QUT 


Ss, 


EASIER TO 


Just flip the pages of this giant 
new 1200-page annual edition of 
GLENN'S Auto Repair Manual 
and you'll see in a glance what 
we mean when we say no other 
manual brings you so much! No 
other manual arranges, illus- 
trates and indexes data 30 con- 


@ Includes all leading U. 


Hundreds of thousands of 
service facts, arranged so you 
can find what you want almost 
tne help you handle 
practically any car job in a 
minimum of time. 

Almost 100 pages and 348 pic- 
tures— biggest ‘section of its 
kind ever published — bring 
you down-to-earth training on 
carburetor and fuel injectors. 


e@ WEIGHS 4-1/2 LBS. 


Action-type pictures explain 
disassembling, cleaning, in- 
specting, and reassembling. 

flearance and tolerance data 
appear with these instructions 
—not somewhere else. 

All pictures are so closely 
geared to text you actually see 
what to do whil cea 1 

In short, GLENN'S brings 
you the information you need 
explained and arranged to 

‘At your bookstore —or 


without remov- 
ing parts from 
the car GLENN'S 
tells you how! 
Time saving 
bench adjust- 
ments and emer- 
gency on-the-car repair procedures 
are pointed out in bold type to help 
you locate them instantly. 


QUICK GUIDE TROUBLE 
FINDER CHARTS! 


‘You have to find the trouble be- 
fore you can fix it! Most manuals 


[remit 


sadly neglect this vital subject—but Sana’ 
not ’S. A big 86-page section anter ths 
with dozens of Quick Guide Trouble 1 
Shooting Charts helps you locate 


@ car ac- 


troubles in any section o} 
curately and in lots less time. First 
the likely causes for each type of trouble are outlined. Name. 
‘Then you learn to pinpoint the actual trouble quickly and | 

surely by professional methods that eliminate lost time 
and guesswork. Many users say this feature alone is worth 
the entire price of the manual! Try it and see! 


-PRACTICE 7 DAYS FREE 


Send GLENN'S new 1200-pane Auto Repate 


OF CAR REPAIRS! 


The most completely new 
and different auto repair 
guide in 20 years! 


UNDERSTAND . . . EASIER 


TO FIND WHAT YOU WANT TO KNOW! 


veniently! No other eliminates 
guesswork to such an extent and 
makes jobs so amazingly easy to 
understand—even if you've never 
repaired a car before. We abso~ 
lutely guarantee you'll like it 
better than any manual you've 
ever tried—or your money back! 


S, models for 12 years 


@ Ail foreign cars sold in U, S. 
© Tune-up & front end specs for 125 trucks 


A big electrical section has 
chassis and accessory diagrams 
for every U.S. car. 


The largest selection of worn 
parts pictures ever assembled 
shows where to look for wear — 
and exactly what to do about it. 


Special attention is paid to 
making it easy to handle any 
Job on any power accessory. 


© OVER 1200 PAGES 


© OVER 3000 HOW-TO-DO-IT PICTURES 


avoid guesswork and confusion, 
‘You get full details on Engines; 
Air Conditioning; Bodie: 
Axles; Manual & Power Brak 
Steering, Tops, Windows, etc. 
Glutches; Cooling; Accessori 
Electrical & Fuel Systems; Si 
& Automatic ‘Transmission: 
Overdrives; Universals; Drive: 
‘Tune-ups . .. and all the rest. 
Published by Chilton — 
largest automotive publishers, 
exe this convenient coupon! 


! 
a | 
1 


IE CHILTON CO. 


ATION, T will then, 
er. and 


“MADE $1200 


Some make more, some less. 


Wehelp youstartYour | @ 4 
Own All-Year Business A 


Make HO Money! With 
our easily operated, 
highly efficient wall 
washer, G. H. Jones 
made $1200 on one 
school job, E. L. Goss 
took in more than 
gio, 000 in one year. 

E. G. Taber wrote, "I 
made $400 in two 
weeks.” And no wonder. 
walls 6 times faster and 
with no mess. 


-Making Opp 


ortunity « We 
want more men to go into this profitable busi- 
ness for themselves and enjoy independence— 
freedom from layoffs and bosses. Customers 
erarywbere_ homes, oflces, schools, churches, 


hotels, ete. How much you earn depends largely 
on you, but we help you to start and work wit! 
you for your success, What you take in is mostly 
rofit, No need to rent shop or office; operate 
from home. Can start spare time until your full 
time is justified. 
‘OURS IS NOT A LEASE ARRANGEMENT * You 
are free to operate in an independent manner. 
You sign no contract. You own the deterger 
outright and are always your own boss...and 
every dollar you take in is yours to keep. You 
pay no fees, or dues, or royalties to anyone. 
And you take no risk. Your deterger is fully 
guaranteed and enough supplies come with it 
to return far more than your investment. Many 
earn the cost of the deterger in a week or two. 
Ttcosts nothing to get the - write TODAY. 


Lose No Time — Send Coupon Today for All the Facts 
FREE BOOK! MAIL COUPON TODAY! 


VON SCHRADER MFG. CO. 
E11 "W" Pl, Racine, Wisconsin 

Send at once (no obligation) your FREE booklet 
containing information about your WALL. WAsH- 
ING MACHINE and how I can start my own 
permanent, profitable business. 


No 
Add 


Constantine's Catalog 2 Manval for 


WOODWORKERS 


‘ALBERT CONSTANTINE AND $01, INC. 
2050 Eostchester Rd., Dept. 5-8 
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Preview of the 1963 Outboards 
{Continued from page 114} 
Speedifour with electric starting and regu- 
lar shift. Electric shift remains available 
on the deluxe model. Also new is an op- 
tional hydraulic-electric tilt for the 75-hp. 
motors. This dash-controlled device can 
lift the engine to run in a tilted position 
for beaching or running in shallows. There's 

a radio noise-suppression kit, too. 

The Scott line of McCulloch-built out- 
boards maintains its range of 3%- to 75-hp. 
models and their unique features (from 
7% hp. up) of automatic bailing and a 
100:1 gas-and-oil-mix diet. 

Power rating of the Royal Scott, offered 
with electric or manual starting, is up 
al Scotts and 
ing Scott have shallow-water 
drive for operating in as little as six inches 
of water. 

The alternator-equipped models of these 
again h the revolutionary surface-gap 
ignition that prevents oil fouling and gives 
a full season's use from one set of special 
plugs. 

Rumors heard year about a little 
black box that would meter oil into the 
fuel haven't yet come true. My hunch is 
that they shouldn't be sold short. The 
gadget would end tank-mixing of oil and 
gas, could be used on almost any engine, 
and would be adjustable to deliver any oil 
proportion wanted. If it becomes available 
—probably not before mid '63—it will be 
as optional equipment. 

Perkins outboards, built in England by 
the world’s biggest producer of compact 
diesels, a , 30- and 40-hp. 
jobs. ve inder, two-cycle 
power heads using a conventional oil-and- 
gas mix. All but the smallest develop 
maximum power at 4,500 r.p.m. 

Surprising in two-cycle engines are the 
cam-driven poppet valves Perkins uses on 
30- and 40-hp. models. Timing the intake 
only, they are a major reason, Perkins says, 
for the 40's high torque and starting thrust 
of 650 pounds. Opening the instant the 
piston moves in, they let the cylinder inhale 
a full fuel charge. Reed valves respond to 
crankcase vacuum, opening only after the 
piston has moved enough to create such a 
vacuum. The poppet valves also improve 
fuel economy, Perkins claims. 

Built in Italy for Bundy Marine of Moun- 
tainside, N.J., Bundy outboards were de- 
signed by European two-cycle experts, 
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Put yourself in this magnificent Magna Dream Shop. It's 
complete in every detail: offers every power tool facility for home 
and hobby crafting and repair. SHOPSMITH is a saw, horizontal Ask for free book, 
drill, vertical drill press, lathe and sander. sawsmitH Radial “Pyactieal Power 
Arm Shop provides the ultimate in sawing versatility. rato 

Tool Projects’ 
Also included are: Magna Bandsaw, Jig Saw, Sander, Jointer, and details of Free 
Compressor/Sprayer and a complete set of accessories . . . all DiainiSlion Gata 
manufactured by Magna American, builders of America’s neem Stop Contest 
First Family of Power Tools. at better power tool 

a dealers and 


= — Montgomery Ward. 


AMERICAN CORPORATION 


|} Interstate 75 Evendale, Cincinnati 15, Ohio 


STANDARD DIAL PHONES 


®removes grease Western Electric 
-- scourfully! C 
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Preview of the 1963 Outboards 
including some who created the Lambretta 
scooter. The keynote of these motors is 
simplicity; they were developed with an 
eye for the owner who has to do his own 
servicing. The 30-hp. model has only 620 
parts—about half what others of that rating 
have. 

Important parts are cannily shaped, sized 
or keyed so that they'll go in only the right 
way. Just four metric wrenches fit all bolts 
and nuts, But these seemingly austere out- 
boards don't skimp on performance. For 
the second year, a 30-horse Bundy has 
been the only rig in its class to finish the 
tough Nine-Hour Endurance Race at Miami. 

This Bundy 500 model sells for $595 
with electric starting, $495 in the manual- 

ing version, New this year is the 
in., 20-hp. Bundy 300, with manual 
starting only, at 

Both are alternate- firing twins, and can 
be had with long shafts or short. The elec- 
tric-starting model has a five-amp alternator 
on the same plate with a low-tension igni- 
tion magneto, dual breaker points, and con- 
densers. The low voltage is stepped up in 
two exterior coils, one for each cylinder, 
an arrangement said to deliver a hotter 
sparking voltage at idling and so prevent 
fouling. 

At Homelite, a spunky four-cycle chal- 
lenges decades of two-versus-four-cycle 
argument. It was long said that a four- 
cycle’s cam-driven valves wouldn't take 
long stretches of wide-open running. Firing 
only every other time around, a four-cycle 
would develop only about half the power 
of a two-cycle of the same displacement. 
Needing bigger or more cylinders for the 
same power, plus a camshaft, gears, push- 
rods, valves, and springs, the four-cycle 
would naturally have to weigh more. 

The Homelite outboard gives some of 
these hoary notions the boot. With a dis- 
placement of 50.4 cu. in., it puts out 55 hp. 
at 5,500 rpm. That's 1.08 cu. in. per 
horse, as good as some big two-cycle rigs. 
Nor is its tach red-lined. You can run it all 
out—yet it idles like a family sedan. 

It's the advent of bigger boats, capable 
of carrying heavy engines, that makes this 
227-pound rig practical. Although that’s 
about as much as some 75-hp. two-cycles 
weigh, the Homelite’s other advantages 
could ‘tip the scales in many a boatman’s 
mind. The exhaust is clean. Oil is not mixed 
with gas, but carried in a two-quart sump 


Preview of the 1963 Outboards 


and circulated by a gear pump. Oil con- 
sumption is minute. 

Gas economy derives from a basic dif- 
ference between two- and four-cycle en- 
gines. In the two, intake and exhaust ports 
are open at the same time. Some fuel, and 
enough partly burnt oil to tinge the air 
blue, scoot out with the exhaust. In the 
four-cycle, fuel is jealously chambered 
where it can’t do anything but bun. 

The motor’s nickel-iron block is cast with 


the head; there is no head gasket. Bore 
and stroke are 2% inches by 2% inches. Com- 


pression is 9:1, yet the motor can use 80- 
octane gas. 

The crankshaft has five main bearings. 
Overhead valves are nudged directly by an 
overhead camshaft, driven by a tower shaft 
through bevel gears. 

How do they achieve that 1:1.08 power- 
displacement ratio? Homelite credits it 
largely to dual carbs, friction-free manifold- 
ing, and an underwater exhaust system that 
induces a partial vacuum in the shaft hous- 
ing at high speed. The modest Crosley’: 
offspring has come a long way. 
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Behold the Trigible! 
[Continued from page 63) 


With Aereon III this problem of range 
limitation is solved by “thermal lift.” For 
the nose-up maneuver, the ship is light- 
ened, not by dumping ballast but by 
heating the helium; for nose-down, the 
helium, instead of being valved off, is 
cooled, becoming “heavier.” Helium tem- 
peratures are controlled by an internal 
heating system and a series of cool-air 
blowers. 

Its a flying wing, too. The Aereon's 
three rigid airship hulls (each 83 feet 
long and 17 feet in maximum diameter) 
are connected by transverse truss mem- 
bers. Spaces between the hulls are fil- 
leted with faired structures of airfoil 
section—making the craft a buoyant fly- 
ing wing. A double skin covers the 
duralumin-tubing framework, which is 
half as heavy and twice as strong as the 
structural material in the ill-fated Hin- 
denburg. [See PS, May ’62, “The Biggest 
Birds That Ever Flew.”] 

The outside hull skins (and the helium 
cells) are Dupont Tedlar; the inner skins, 
doped rip-stop parachute nylon—with a 
one-inch air space between for insula- 
tion. 

Tedlar is a new material which Fitz- 
patrick considers ideal for airship con- 
struction, A polyvinyl plastic film, one 
mil thick and weighing only 6/10 ounce 
a square yard, it is strong, nonflam- 
mable, and highly impermeable, This 
leakproof quality keeps down loss of 
helium from the gas cells and of pres- 
surization through the hull skins. The 
material also is impervious to attack 
by mildew or bacteria; holds its tensile 
strength through a wide range of tem- 
peratures; is not affected by moisture; 
and, being white-pigmented, needs no 
paint. 

“This gives us a big bonus,” Mr. Drew 
pointed out. “We don't need a large, 
expensive ‘airship hangar. We just land 
and park. 

Here another innovation comes in—a 
slick but simple built-in mooring mast. 
Remember the old newsreel scenes of a 
big dirigible landing, with an army of 
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Behold the Trigible! 

men manhandling the huge bag to a tall 
mooring mast? Such landing require- 
ments would defeat the goal Mr. Drew 
foresees for future, 1,000-foot, 100-ton- 
cargo-carrying, $4,000,000 Aereons: trans- 
porting complete missions, hospitals, and 
schools to underdeveloped countries 
where any handy open area would be a 
landing spot. 

The Aereon’s mooring mast is its tele- 
scoping front landing gear, the strut of 
which extends into the interior of the 
middle hull where stresses are distrib- 
uted. Just above the wheel is a swivel 
ring with holes in it for tieing the ship 
down-leaving it free to swing with the 
wind or jockey up and down. A further 
mooring advantage: On the ground, 
with its helium cooled, the ship has 
positive weight rather than equilibrium. 

The helium—40,000 cubic feet of it, 
contained in 18 cells, six inside each of 
the hulls—is heated by individual pro- 
pane burners. 

The controls. The nose wheel is not 
steerable, but the two rear wheels, be- 
low the outer hulls, are. Chains connect 
them to the rudders, which are con- 


| trolled by the pilot from the two-man 


cockpit in the nose of the center hull. 
Also at the rear, between the hulls, are 
elevons (elevator-ailerons) for controlling 
the ship's nose-up, nose-down attitude. 

For level flight, without using the 

‘atis up-and-down gravity power, Fitz- 
patrick depends on his compact 61- 
pound, 80-horsepower Solar Titan gas- 
turbine engine. Speed: 60-70 miles an 
hour. Through reduction gears, the en- 
gine drives a rear-mounted, 21-foot, cy- 
clic-pitch, reversible, two-bladed_heli- 
copter rotor revolving in the vertical 
plane. Why a rotor instead of a conven- 
tional airplane propeller? It gives higher 
efficiency at low speeds. 

The rotor does triple duty: propulsion, 
of course, but as an aid in steering as 
well—and for boundary-layer control. 

The boundary layer is air that tends 
to cling to the skin of any aircraft, cre- 
ating drag much as mud clinging to 
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Behold the Trigible! 
your boots will when you're walking 
through a bog. Fitzpatrick counts on his 
spinning rotor blades to suck off the 
hitchhiking air and blow it away. 

Faith and $100,000. Drew and Fitz- 
patrick don’t claim to have all the an- 
swers to lighter-than-air fight. But they 
hope to get them from flying their tri 
ble laboratory, built on faith and practi- 
cal knowledge—backed by more than 
$100,000 from hard-headed businessmen. 

How did these two men, the mild- 
mannered minister and the aggressive, 
chain-cigar-smoking aeronautical engi- 


neer, ever get together? In 1958 Chap- | 


lain Drew, already deep in research on 
airships, was assigned to reserve duty 
with a Navy air squadron at McGuire 
Air Force Base in New Jersey. 

There he met Lt. Cmdr. Fitzpatrick, 
fresh from an epic flight in the Navy 
airship ZPG-2 he had planned: 
the Atlantic, halfway down Africa, back 
to the coast of South America, and up 
home to Key West—11 days, 9,200 miles 
without refueling—a feat that won avia- 
tion’s coveted Harmon Trophy. 

With nuclear engines? The two saw 
eye to eye, Fitzpatrick knew that the 
Navy had made up its mind to phase 
out lighter-than-air ships, so he saw no 
point in butting against a Navy wall of 
indifference as Dr. Andrews had that of 
official Washington 100 years before. 
But he visualized commercial possibi 
ties—perhaps revolutionizing air trat 
port with 1,000-foot cargo-carrying 
Aereons powered by nuclear engines. 

They made a pact: Pilot Fitzpatrick, 
who was about to retire (he entered the 
Navy at 17), would join “sky-pilot” 
Drew in a brave, new air venture. 

So the Aereon did not, after all, die 
with Dr. Solomon Andrews’ disappoint- 
ments. And there is something else of 
the industrious doctor in the reborn 
Aereon III—a bit of his philosophy: 

“The real and true inventor is never 
foiled except by sickness or death. His 
ingenuity and perseverance are equal to 
all emergencies. His greatest pleasure is 
in overcoming difficulties.” an 
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Tune In Radar on TV 
[Continued from page 86] 


FCC has licensed to the Coast Guard for 
the unique experiment called RATAN 
(Radar and Television Aid to Naviga- 
tion). The panel show was replaced by 
a picture few people have yet seen on 
TV: a bright map of the outer harbor, 
from the Narrows to Sandy Hook. 

The approach lane from the Atlantic 
—Ambrose Channel—was laid out as 
plainly as a garden path. What's more, 
the map was animated. Swimming 
senally up the buoy-lined path toward 
the Narrows were several white polli- 
wogs with tapering, fading tails. 

The skipper tapped a fingernail on the 
screen to indicate a smaller, south-swim- 
ming polliwog just emerging from the 
Narrows. “That's us,” he announced. 
“The others are incoming ships.” He 
squinted out toward the open sea, then 
pointed. Far off the port bow, a big 
freighter had popped over our horizon. 
As she bore down on us, we checked her 
progress on the screen until her polli- 
wog swam on past ours, Even in pea- 
soup fog, we could have easily maneu- 
vered out of her way. 

‘The object of RATAN is to make just 
such checks possible aboard ships with- 
If the system is put in gen- 


y harbors will soon be able to main- 
a continuous position fix with re- 
spect to buoys, land masses, and move- 
ments of nearby vessels. If he loses track 
of his own blip on the screen, he can 
locate it again by going through a ma- 
neuver (such as a broad turn) and pick- 
ing out the blip that responds. 

What happens when he sails off the 
picture? He dials another channel—and 
watches himself sail into that picture. 

The TV radar picture is as stable as a 
map. The coverage and scale (usually 
about six miles) are determined at the 
transmitter, the Coast Guard Lifeboat 
Station at Sandy Hook, N.J. 

The big advantage to the small-boat 
owner is cost: For the price of a tele- 
vision set with UHF—under $200—he gets 
the equivalent of a $2,500 radar. Hil 
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Caddy Produces a New Engine 
(Continued from page 90} 
refinement for the new model year. 
Brake cylinders have been fitted with 
sintered-iron pistons to fight corrosion. 
‘A backing plate has been added to the 
front-wheel brakes to improve sealing in 
wet and dusty driving. Rear-wheel bear- 
ings have special seals to retain their 

own lubricant. 

Cadillacs are about an inch longer 
than last year, a fraction of an inch nar- 
rower. Wheelbase is unchanged at 129.5 
inches on 60-series models, 149.8 on the 
75 series. 

New models are cleaner in line. Fins, 
first introduced by Cadillac, have re- 


| ceded. For what it may mean, if any- 


thing, to a change of the Caddy “image,” 
the word “massive” is missing from the 
press literature. 

Hood and front fenders are split-lev- 
eled in a move away from the table-ten- 
nis-court design. On two models, the 
Coupe de Ville and 62-series coupe, the 
Cinemascope rear window is gone. It's 
smaller, Adds prestige, they say. The 
instrument panel is closer to the driver. 

Most interesting among the new op- 
tions is an AM-FM radio, with provision 
for a stereo-multiplex adapter, and a s 
position steering whe an 


aluminum-cast, 
mounted at end of concentric shafts 
space, eliminate bearing supports 
spacing of fan blades cuts high-speed noise, 


| 210 rorutar sciENCE NOVEMBER 1962 


CATALOG ~ 260 PAGES of BARGAINS. 


Hire fe itome of every description ~ ot lover thon hole 


wil be retunded with 
‘order of $1.00 of mere 


Leogt Shot Dis. “ 
mye via" sian 


Concrete Machinery Co, Inc. 
839 Lenow Road. N.W. © Hi 


ng talon system tl For 
“UP TOS MILES! Operates on to 
‘onaries. Goneretr hes bultin ringing eres 
Mh cers ow tara aren a 


rae 250 PAIR 


HOOSIER MACHINE PRODUCTS Co. 
214 5.e. 6mm 5 ‘Phone CR Penaieion, Oreson 
New / ALVA ALLEN 
Power Punch Pre: 
HANDBOOK Catalo: 128, 


100 pawes. Shows | to % Ton Capac 
Pretest hundreds of diferent 


J fs bin, er Pn 
Print YourOwn WEEE Sao? 


WRITE OR FREE “CATALOG 
AD. McBURNEY. 5908. H 


Bian, Hellwood 28, 


THE PERFECT CHRISTMAS GIFT 
DYNAMIC INDUSTRIAL TYPE 

TRANSFORMER WELDER 

WELO-CUT-BRAZE-SOLOER-HEAT =~ 


JRON-STEEL-BRONZE -BRASS f 
ALUMINUM AND OTHER METALS 


BRI MANUFACTURING Co. 
‘Dept. $ — Burlinaton. Wis. 


When Writing to Advertisers 
ase Mention Popular Science | 


DO IT YOURSELF 


i.” Do expert wurk oa, 50 
Thal of eat Bs 
parts, fenders 
furndture, 


only $6.00 
m.o. Pay postman a 


instruction. book 
Uke "Year GUARANTEE. 10" dav 
fumes back trial. ONLY $38.50 f.2., 


DYNAMIC WELDER CO. sept 28h" chicago 1a, ta 
al 


THIS HANDSOME, ADAPTABLE 


BRASS BOOK RACK WING ae 


as a joining member 
of the Popular Science 
P Living Library Program 


‘This completely new kind of book club was 
created especially for Popular 

It is an exciting book program which makes it 
simple for you to build an ever-growing library 
Of fact-Llled, easy-to-understand science books 
at tremendous savings. In these exciting books, 
Joull explore every aspect of modern science— 
irom the invisible atom to the complex human 
machine to the vast solar system. 


By joining the POPULAR SCIENCE LIVING 
LIBRARY PROGRAM now, you immediately 
receive the beautiful brass book rack picturcd 
at lef, absolutely free! You also receive your 
first regular book selection, MATHEMATICS 
IN EVERYDAY THINGS, for only $1.95! 
Thereafter, you receive a new, exciting Living Library selection 
every three months—at a guaranteed low price of only $1.95. 
‘That comes to barely 2¢ a day! Yes, for mere pennies, you get 
superb science books that are handsomely printed and illus- 
trated, clothbound in a variety of attractive colors, all in 
matching format. 


YOU'LL BE DELIGHTED WITH 
YOUR FREE MODERN BRASS BOOK RACK! 

‘Yes, your stunning, hand-crafted book rack of solid brass will 

add’a decorator's touch to any room. Designed with simple, 

jet elegant lines, it will ft perfecly with any, decor, wll serve 

beautifully to hold reference books on your desk of to display 

books in your living room. Your free brass book rack will be 

individually packaged at the same time your first 

regular selection, MATHEMATICS IN EVERYDAY THINGS 
(at only $1.95) is shipped. 

‘What's more, even if you should decide not to join the LIV- 

ING LIBRARY PROGRAM after you've examined your first 


Folds lat when oat in ane, enty to str. selection, you may keep the beautiful book rack with no 
Serre as ee further obligation! 


YOUR PRACTICAL BOOK RACK 
IS COMPACT AND ADJUSTABLE! 
‘Your book rack will hold as many or as few books as you wish 
—it is fully adjustable. It folds flat when not in use and is easy 
to store. Special protective ball feet will not scratch furniture. 


Popular Science Living Library Program, 355 Lexington Ave., N. Y. 17 


MAIL CARD TODAY- BUILD A VALUABLE 


2 poruiar sciENce NovensER 1962 


YOUR FIRST CLUS SELECTION--AND 


EVERVEOHERSSEVECTIONSSCOM 


FOR Only $495 


One of the many advantages of membership in the POP- 
ULAR SCIENCE LIVING LIBRARY PROGRAM is that 
books are never priced higher than $1.95 (plus postage) 
even though the bookstore prices are much higher. What a 
wonderful way to build a lifetime library of clothbound 
science books at very little cost! 
You'll be delighted to find, as your LIVING LIBRARY 
grows, that your enjoyment and knowledge of modern 
science have deepened, that you have at your fingertips a 
ready grasp of subjects which may have baffled you before, 
that you can easily answer so many questions your friends 
and family ask. 
‘As a member of the POPULAR SCIENCE LIVING LI- 
BRARY PROGRAM, you will receive the cream of today’s 
popularized science books. You never pay for a book in ad- 
vance, We bill you later. All selections are fully returnable 
within 10 days. And, of course, you may resign from the 
PROGRAM at any time by simply dropping us a line. 
YOUR FUTURE BOOKS WILL COVER OTHER 
THRILLING SCIENCE SUBJECTS! 
New books in the POPULAR SCIENCE LIVING LIBRARY 
PROGRAM will cover such fascinating subjects as the living 
drama of medicine... the amazing world of animals and 
nature...the development of power from windmill to 
nuclear reactor... the conquest of space... the fantastic 
workings of the human body .... the teeming life in the soil 
beneath our feet and much, much more! Drawing upon the 
es of chemistry, biology, botany, archeology, atomic 
science, zoology, physics, meteorology, and all the other fas- 
cinating branches of science, the LIVING LIBRARY PRO- 
GRAM will bring you books that are masterpieces of 
simplicity and readability! Each one will be a valuable addi- 
i 18, comprehensive home science library! 
So, get on the road to the best science reading at the lowest 
possible prices, without risk! Mail the attached post-free 
card TODAY! 


tion, only, $1.95 
Understand book 


with many line ‘draw! 
loth, colorfully 


CHECK THE MANY MEMBERSHIP ADVANTAGES 
IN THIS EXCITING NEW PROGRAM! 


). Here 


GET YOUR FREE BRASS BOOK RACK IMM! 
ATELY along with your first selection, 
MATHEMATICS IN EVERYDAY 
THINGS. 

FIXED LOW PRICE TO MEMBERS FOR EVERY 
BOOK. All LIVING LIBRARY books are 
iced at only $1.95, regardless of higher 
Bookstore ‘prices. All ‘handsomely 
bound in cloth and jackeced. 

YOU NEVER PAY FOR A BOOK UNTIL AFTER 
YOU'VE READ IT. You muse frst be convinced 
that it is an outstanding buy. 


FREE 10-DAY EXAMINATION OF EVERY SELEC- 
THON, You alone decide whether you want 
the book: ‘tee always returns 


‘uired. Take oaly what you like. 
AUTOMATIC QUARTERLY SHIPMENT OF SELEC- 
TIONS. Books are sutomatically sent every 
three ‘months (four new books 2 year) — 
‘a0 forms to fil out, nothing to forget. 


MATHEMATICS IN EVERYDAY THINGS (Your first selec- 
erful, easy-to- 


SCIENCE LIBRARY FOR ONLY 2¢ A DAY! 


ES TO You 


25 


Classified Ads only $1.20 
To be included in January issue, copy should be 
lations 


‘after November 15, All advertisers using. post 


355 LEXINGTON AVE. 
NEW YORK 17, WH. Y. 


word insertion, payable in advance Minimum ad 10 words. 


our office by November 20. No cancel- 
post office box number in ad 


must furnish complete name and street address for our records. Address orders to 0. K. Kelly. 


Al 


CHRISTMAS GIFTS USE THIS HANDY 


TO FIND WHAT YOU WANT 


‘Rarer, Agencies tor Advertisers. 


PREE Brochure! Lightest, easiest exer 
ease" shanrertes, trculizer, “2515 mac 


Sana’ Moni 
‘SOLDIERS—Ove Tnclading 
‘giv War, Romans. Ements, Napaleonie 


Ee Srieet iis & Vaan Opes Sinan tS DA, ae is 
i  teasyonicn. Many, Fest ieee ‘cartooning, Sic Seiten, 8, Ske: Bussler, Box 107-8, Wol 
om ore reauae | faa = | Satta separ 
SRS peat ar One ca | Gas | Bil fat, fou. 
Drive Dieful Xmax GIF Pits Os | Asia 
eel" Lugs For American “Gare: | Autamobiien a” tar ‘ars  qhmasie Gln Clea 


Batteries, Generaiinn, Bie 


Bear wheel 


SR aa: 


100, $8.00, Gu 
Bits Por Collector 
Box. 43 


SBteed.” Wondert 
| Stephenson's Ine. 1 


cals expensive rope, Pits 
Peg ae 
TE gio iat ihe Ma | ie unease a Rade 
pe DEAL GUt. Moat Rev res | es | TIRED Guessing q Rote any handwriting 
Se hn en Roa a z 
Bos Bain Ot Bat "at Fetal | guaiveed, Seng "8,00" Bue Handwriting. 
ree eects pa eas 
arg ar sir 
RAVER ar eo # a Satie re aa 
GLO-Pen lights for writing nigh Earthworms, Crickets. a8 | Sn ristmas —¢ 
BEE Sau any Be | ames nr ee ccc: aE ooh a BS 
peste oe en Beles Mee | Re ot rer net Now See “Beale OF 
ee s 
Sut Be Hass | eer nc 6 amor, Pca sR 
mou ‘Mast becciailes Specify waist 28" to 44° 


nse oii Tp wae deine 
Biter oat ie tau tae 


Tor roekhounds 
Sorteard” company, 
Golorado, 


SENRAC ce 
gerne See 
Sst inl 


Inventions Wanted 


aNT seur Packets $1,001 (No | Lanmuage Quente 
‘Agerovale) Ron, 1127'Nichos, Seattore oa 
Machiogey. Too) supntien, Be 
iste Ficus. “Puesten. tte 


iets a 
asta 


on 
Pinlined $36 48 
teenager. ‘Cole's ‘Power Models, Ventura, 


fy a kite! iy the 
tnnend, te mont colorful kite fo 


HIRE, ghaped Uke bird 
‘Travis Martin, 206 Oa St 


101 PATTERNS of smart Gifts, Novel- 
ershelfes, Action windmius pits "Nake 
‘Moi $1.00. Mastercraft, 
‘Gntcaeo at 

WEATHER Vanes $4.95. Pree folder 
Greg. TIT Westover, ‘Riverside. Tlinols 


‘Jewelry 


GUMMED Name & Address Labels 
$1.00" Berke, Bnven Mass, 


216 porut ak science NOVEMBER 1962 


Jokes. Games, Novelties, te... 


$2.08, "Roverart, 2980 ‘went 301, 
an EM, Mi, 
ear 
A a 
‘Chicago 80. . 
San RE = 
nish ane Ge ya 
Angeles. Calif.’ e ne = 


ae 


Pee 
‘Box 40 


gnition Control 


3! 


| See es pio eas 
$8 | 100" protetsionai,“gioney ‘guinea pisos 
3 | gamer portoald, $800) ole House, Box 
cf 

‘AMERICA'S Lareest Selection Fi 
3 | wea Labels. Free Samples Tpeciaities, 
fo | Box 452-F. Brownwood. evan 
ro88 | “HOT iron Holder, wail mounted, Tam= 
23 | mare aluminum Watlatea Aonm 
$B | Gates seam reeular irons sf 980"Hoy- 


erate 
Sto, 


REAMINATED, Social Secury 
Remembered. 35 Cents Ei 
Byre Street, Phitadelptin 24 


READER'S Digest 1 Year (297 Ut 
Pree. Pearson's Service, Chicago 17. ri 


HC West “a0th, ‘Kansas City 11, 


Gards Are 
Putt, 1680 


SoCHRIGEMAS Grab Bag. Send only 25: 
riges:ta 91.05: Mlle Cratte. Bok €3: New 
ives s 
York to. New York. 


few inventions. New manual with instruct 
His, “photographs, "drawings" $1.00 ppd. 
Mechaterat, incinnatt 


yl 2orucar SCIENCE OPPORTUNITIES 4 


‘THIRST Extinguisher, 
tingulsher cocktail shaker. 
iO postpaid. Menray. Box 42," Wilton, 


UHIFUL Sea, Shell assortment 
no, Box 12286, "Tampa 11, Florida. | 
SURPRISE, Glft—te postage. 
40-2. Broad, Shillington, | 

SPECIALIZED Woodcraft Ttems Send | 
for ist. Philip Paden, Cuttingsvile, “Vi 

‘BEAUTIPUL chrome Anish 4-color pen 
lly $3.80. See ad page 34 

EASILY build heavy duty twin or econ 
omy" single ahop vpacuum cleaner. Many 
Darts “from your, shop. $3.00. cash. 
Br money order rings complete, fully i= 
Mstrated plang for a. different units 
Boge; ig &.W. ‘citinney, College Place, 


GIANT Catalog] Exaile Gifts $2.00 (Re- | G 
‘Lebanon, 


fundable) “Dito, Lote West Main, 


LECTRIC roves, furniah Ugh iy 3 ih 
ng colors, Dawson's, Pullerton, Nebraska. 


| EMERG 
rette. lighter. 


‘Wagons, Vans. 

Sealine’ Heaters.” Southwing Army 
| Modei°f3 voit. Soo00 Br Outputs Brand 
Kew. $88.00: Cash. With Order" Delivery 
Eatig STW sales, Box 2103, Kanses City 


‘STELLITE 
performance. custom made" any type en 


Eine "Dealer Inquiries invited. Box 1145, 
‘Clearwater, Plorias. 


ht dimmer eine (paid. Send 
‘loney\ order oF 3605 
Sou wiley ‘Road, St: Lows 11 Miisour, 


whdesale ‘eatalorue 
3EC 119 south 20th Stree ‘aifiingham 


a ne SRS 


aN ‘Emerson, Electric, $00 rorie~ 
Sant. Bepi. PSH. St 


e- 
PARTS Model List, 25¢ (Refund 

able) Mateo, Box 195. San‘ Pedro, Call. 
RING-Valve Job while driving. $6.00 
Nothing dike itt 


Techanles  Fecommend' Motaloy. 
‘71, Penna 
GENCY car Hight plugs into de 


Teed and. wi 
Florence Martin Company, 318 North PuI- 
teenth, Mellen, Texas. 


SOMETHING Different in. Christmas 
and other glits, Pree catalog. Order ear 
‘ima Box' 1001-9. Sante Monica, Call 
OMAN of the house tool kit. Excellent 
git team alte fo Bethe womans hand 
ma. for full. Information’ White 
GpusBOw ash, Dept. aaa, White Bear Lake 


‘WRITE in the dark. Ballpoint pea 
up Geld ish, “Can, sa fh ‘tent 
pci Sones Shitade is 13, = 


ou noMGAES Ia wg 1p spall guantizies 


Sanit? wer ake Mee Wet 
1 AUTOMOBILES & 
MIDGET CARS 


OIL Filter Refills 100. Pree particulars 
BAG. “Enterprises, Box 1650, Glendale, 
Ealitorns 

‘AUTOMOBILE literature, antlaue, mod 
eri Catalogs, photos. manuals.” Monthy 
Bulletin. ‘Non-pfont oreanleation. Pree in 
formation, Enthusiasts, Box 481A. Mount 
Clemens, Mich. 


arts cata 
Box 7. Eimont, 


Felice i 
i 


Jone, 


2 ‘AUTO SUPPLIES & 


EQUIPMENT 

‘KOTO. iding repair training Th 
worlds largest ‘nonsprodt welding. actool, 
Tow tuition Free ‘booklet. "Hobart ‘Weld- 


ofa, Box Pita, ‘Troy, Oblo, 
"JEEP —Owners—V8_ conversions, Read 
Jeep Owners ad, page 211 


SAVE Up, To 30% on Aulo Faria. Ac: 
essai new, 366-page Tilustrated 
Sxtalog out. "Over items £0 


‘rebuild, renovate all makes, models 


Bh Bieapeed sauipment, Hush 3s¢ for post 
iin “refundable on first order. Walt: 
Beye tofo-psit" Archer” chicago 16 


BATTERY chargers Tome te. 
Beegies dain mer eee 
Wine oar Bitte. 


D. 
Bar alg Chicago to, TE 


1009-1934 PORD Parts. illustrated cata: 
ous Tice Mark Auto, Layton. New Jersey. 


3 ‘AUTO TRAILERS 

PICKUP Campers. Pre-cut Kits, Biue- 
prints. Supplies. Literature Toe. Comstock 
FFrailers. Parsons. Kansas 


4 “MOTORCYCLES, BICYCLES 
‘AND SUPPLIES 


{G0 Cart $10, Jawa Motorcycle #15, teas 
engines Briggs engine #3. Allstate Scooter 
30. Crosley 


895, 
Pickut 
(ase 


‘MOTORIZE your bicycle, Send 69.95 Tor 
complete engine mounting ‘brackets, Plans 
{neluded. ‘otherwise $1.00" Go-Byk Indus 
ties. Pergus alls, Minnesote 

from _ blerele 
31°80, Rerund- 

St. ‘Charles 


NIMPOW" $10.85 KIt converts Bigrle 
to motorbike. Hear engine. low center of 


fravity Literature Soe, Roveraft, 2330 W. 
Seth Karas city ‘t,_sisourt 
3 AVIATION 
bouts Sngwplaten iis HP Lycoming 
Sorte 159 60 Promee Delivery, Cato 
Maxwell” Propeller "Go. Box 
Sioic. Fe: Worth's, Texas, 
5A ‘ASTRONAUTICS 
LATEST Gravitational Theory with ex- 
fo "Bristal, 


imental proofs $1.00. Box 


‘BATTERY chargers home 
Same day livery. Pree, eating. White 
i The.. Box 


Soran ‘nterprises, 
TaN. chi i 
rise “info, CBample de. “‘Grait: S00-L 
‘Montrose, “Chicago 1 


Jo SOILD Jour own remote car arr. En 
oy numer lie comfurt this winter Com 
fae lan. ‘Arco. Manufacturing 
mab. tnd orks, North Dakota. 
FREE “Ring-Valve, Job" While 
paring. Hr tatisned Gwe $0'00, Genovese 
iusto tia Vern, Cai 


HYDRAULIC Jack Repair Parts—“Gav- 
acdack = hard-tonget “genuine metal te- 
Placement pat p= Pak, Bak tems: 
Pynckmaster' Fepair ity catalog, 250 
goin. Hydraulic Jack Pad 
P.O. Box $0, Bloomfield. N. J. 


6 BATTERIES, 
GENERATORS, ETC. 
REBUILD Batteries! Complete Manual 
$200. Hydraulic Jack | Repair Manual 
$3.00. Chrvaler ‘corp. alternator, Guide 
$0. COD. Accented ‘Publica 
S63 Betty Avenue, “Neenah. Wis 


q:ELECTRO-Scribe! Engraves all Metals 
$300, “Beyer Mie. I0Sii-C" Sprineseld, 


127 FLUX, for caay soldering: ad 

falvanize, steel, etc introductory 4 ounce 

He $1.00, ppd. fuss Davis Sales, 3630 
‘san Prancisco 25," Cal 


|, WELDERS. 110-290, Welds_ip*. $20.60, 
worn” ier Inner rive, schenetady, 

'PREE Caialog. Welders Kita Build 
asd-ampere welder using ulrcralt gehers 
‘gr. Nplane. 3c. -bunbar, “Minneapolis 


9 MACHINERY, TOOL 
‘SUPPLIES, ET 


Bivisadero st 


(MECHANICAL Helpers, Box 50—01 75, 
Medium “$2.35 ‘Spring Distributor, Bok 
361, Pittsburgh ecciniias 

NEW Surpls-Che 12 different 
Tools, only’ 8280. Send. order day, ‘Free 
EI Saline Buterorita. 60. Osbriare 


Street, Worcester 6,, Massact 
‘90 ENGINEERING SUPPLIES & 

EQUIPMENT 
GUARANTEED 


ec 
mont Complete ine of slide Rules, Whole 
fale Prices. ‘You Save 30 (0 80". Bost card 


Brunes our catalog. Lewin 8. Crawford & 
Sons, Joanna, South Carolina. 
DEAPTSMARS, movable arm protractor 


Pear ae A 
era A 


10 ENGINES, MOTORS, ET! 

DIESEL Tavector Parcs end Ful Pumps 
Heaptea GucsiSsa-ii-Hie) Maver, 300g Baat 
Io"Street, Clevelund 15 


Ut 100. 4". Moe 
tore, 01K. sind St, Puiladelphia 92, 
Penieyivania, 

REWI Complete, 
structions $1.00 ‘Manufacturing, 


Howell 31, Michigan 
11 BOATS, OUTBOARD 
MOTORS 

‘NEW, used, Febuilt marine motors, Ma- 
oy coureralons, ‘atin. ‘bree, Gaialog. 
Stokes Marice ‘Supply. Dept. 23," Cold: 

BOAT Pung, Frame Kits, Ful-sive Paix 
sgrpe! focpace’ cate Muttrati Gren 40 
Bulld.st-Vourselt boa ‘Glen Marine, 
S182 Rosecrans, Bellsowes, Gall 

FIBERGLASS Cloth. Matt, Pol 
Epon resins. Lowest prices. Seifert 
Taoe-x: Green Bay. 


FULL site, cut-to-shape boat patterna, 
6 fet BF new uluateated 
‘Bulla u Boat” catalog of lens, in 


“How to 
Booklet #20" Cleveland’ Boat 
Gon. Box 16st, Clevelan 
iream of owning a 
WHY ai omning a, boat? Bulla 


C 
L 
A 
5 
S 
| 
F 
| 
E 
D 
0 
P 
P 
0 
R 
T 
U 
N 
I 
T 
E 
§ 


x POPULAR SCIENCE OPPORTUNITIES K 


1A GOVERNMENT SURPLUS 


SERPS e278, airplanes #180, Boas $7 
earke "Erpewriters 93-78 


‘watches. Typt 
‘upplus Prices, Exciting Detaie Pres 
Bi genteroines, Box 402-64, Jamaica’ 30, 


JEEPS $111.68, Alzplanes 975,20, Boats 
‘Gove 


ae aay oisre direct rom, 
ernment. For complete “Directory” send 
i hus, “Box 2a163-Pi0, 


‘00 20 
Tndtanai 


435008), “Nanuet, Ne 
GOVERNMENT. Surpi 


Decal 
‘cilttstde Pa 


TAREE, Valuable War Surplus Bareain 
Jelormetion, Sen, "Thomasville, 


12 BODY-BUILDING COURSES, 
JW JITSU & ATHLETIC 
EQUIPMENT 
GEANT, Arms.” De. young 


Revolutionary. “discovery. 
or refund. Gaucho. 


tisioeusa 


x oso 88. Chl 


ag BOILD powerful arma, chest sboulders) 
‘Martet, Wiimtigtou 9.” Delaware.” 


HEALTH. Reducing, 
Longevity. Mall. 250 
Bunervialsn 'f'00 “Agents Hk, $200. i 
Deal 143-00, “Guaranteed: Sia 
PS-Leb) \8421-C. Evergreen, Sou 
Eailzornia, 


BARBELI 


ee EL ea ee 
Beare es ee 
DeAney ele ea aE 
eee 
yrs 


soa Book Sales. Fo. 
EN Galt, Pree 


BIO Ausci 
arti 10" on chest tn, ust 7 weeks. Pree 
etala otha Boar Buuders. Dep 


vee aan ae ae 
a, Saeed Bon tat dei 


Gar 


TAXIDERMY, 


NOW. 6 mov, eS. 
isla, Fish: Yan ats “care Pee 


[SCIENCE Bargains! Lenses. Telescopes. 


‘Microcs. BYE, 
secesaties 


ASTRONOMICAL books, 
geet ewes ‘butt, 6-10 220th St, 


15 SPORTING GOODS, GUNS, 


FISHING TACKLE, ARCHERY, 
‘TRAPPING 


‘gpinners” Lute parts; Binke 
Rees “Finayeoorts. (PE). Toledo. 


154 PAGE catalog—e real 
Boot for fishermen! 
Compasiy. Dept. Asi, Toledo 13, Obio. 


og S0¢ Smith Museum, Ruanemede. 


TRAR Gas Pen From Germany $3.95. 
Pairiaty Bor 62908, Phoenlx 5 


Sa Tilak Seek oe BA ey 


‘Water Skis, Box 661, Dept. 
Willernie, Minnesote 


BLOWGUN, 

rs, 81 98. Valley 

Charieroi. Penna 

DIVING EQUIPMENT 
a ee 


erprines. Box 4500 


California 
GOLD: Make money with all new type 

pole dred 

flor Han 

Uniimited. 

Redon: 


‘CAMPING EQUIPMENT 
& TENTS 


‘Dream | 
at's Tree! Netcraft 


17 DOGS, BIRDS, HAMSTERS, 


RABBITS & PETS 


Animal, Fish an, of mre it®: | RAISE Ratblts on $300 month alan 
ido, Howin. Gi, tog, ages | pA ah Wie ec AR. BO. | 
Dept. 2671, Omaha 2. Nob t — _ ES 
4 FIELD GLASSES, 18 EARTHWORMS, CRICKETS, 
TELESCOPES FRocs 
sialpgue! Thowsends war aur: | _EARN Money paling fatiworms for at 
eee cate, mtousands, WE Sts” | exciting details tree! Gakhaven-121, Cedar 
ee unecharter Sen ft | Bl Tess 
fo Gear Haat se ah’ ie reat 
Seeger West Merrick'Roud”"bvn- | FREE Eiteratare_We teach gow bow fo 
Steal" Kew fone ribo tition Skee Aut Tes? 
‘eck Bow Fee Be Seca eae 
218 Porutak sclENCE NOVEMBER 1962 | #808, Postpald. Carter Para-iz, Pains 


Td FARMS, OTHER 


corporation; 
He6-D "Baihurst Downsview, Ontario 


eer ey 
caas's0)* sandy «beach. 


 STROUT Fall Catalog—Free. Thousanas 


of) properties —tunting. sali. 
front, “recreational, avi, “farm, 
tent. Gogst 0 Coa. World's Late 


See staeat Realy Bly 
Souths New York 16, 
‘CAROLINA Coast—$5.00 down, $5.00 
monthiy, buys farge homesite, 70X160, In 
Beautiful Bolling Spring Lakes, Batisiac> 
lon euaranteed! 14. 

Thampionship golf course opel! for play 
Countty club completed, resort motel oper 
fear Yound) Pree Literatures” Boiling 
Boring Lakes, Southport 2-D, North Caro- 
FLORIDA — Big Beautifully 
‘rracte vat “Bromhent “Highway, Famous 
Green Hills Pleasure Resor. Area 28 mi 


TREES, SHRUBS, 
___ ROOTS, HERBS 
seeds, TE me 
font o! Ceiing Violas tows 
22 PROFITABLE OCCUPATIONS 


spare time. Write far ree 
‘io obligation: ‘Uuiveraals Gbsite 
601 Hiilerest, ‘Dallas 6, ‘Texas 

ENDING Machines “No Selling i 
sue 8 Route of Colt Machines ahi Bara 


Big Money 
Raising Fisnworms and Crickets, Carter 
Parm-f0,, Plains, Ga, 


Instructions, Equi 
pale Plaers: Suppiy, eB 
Box 805, Luse Station, ‘Los Anweles,’ Calf 


ms— Insurance 


a ss‘aimont 

‘at home in 
pare lime. Send. for Pree information, 
Eberts) Schoo Dept ‘T-ain, 1139 Weal 


Park, Libertyville, Hlinois. 


LP-Gas Carburetion. Big new 
Servicemen ‘heeded for, tractors, 
trucks, “forklifts.” Work spare-time,” fall: 
Ume, rural of clig. Pree imformation: 3&3 
Carburetor Co, P.O. Box 10901-T, Dallas 


» MELIZ7203 SCIENCE OPPORTUNITIES K 


Doughnuts in 
‘wares Free 
. "Miinbeapolis 


BAKE New Greaseless 
kitchen. Halt Grofit, Sell 
Fecipes Stephen, 2608 sth, 
TE dinnesat 


‘AUCTIONEERING—Resident and Home 
std) Courses, Diploma granted. Auction 
‘School. Ft. Smith. Ark. 


BOOKS & MAGAZINES 


233 
‘PROPHET Elijah Coming Before 

grist? Wooertul Hook, free, sh sesiads 

Silssion, ‘York. 


MERITISH Book B gains. Any subjects 
NSE PAG A RES 


‘Hypnosis. Sleep-Learning Catalog 
‘HOT-PS Catherine, Dallas i: 


mown method. 
Azadian, “Powier. 


MIND Reading Detail Bette J, Box 


pol Sta, P. Buflulo 12. N.Y. 
248 JOKES, GAMES, 
NOVELTIES, ETC. 


300 U.S. Cents. 80% are BU. 146 difter- 


Hial-Le's, Box "254, 


GLITTERING Lucife "Space-Ane” 
weight enowed me 


Paper 
set. weemiuniy fonts 
iliant” Proof Sete 

35; Ghana $10. 


S98 


POPULARITY by Magic. Tricks, Jokes 
Se aed 
BN Y = 


S'SCHOOL book carrier new, details 10s 
porte: Roath atta 
TRGAMBLERS" ‘Tricks a 
Pe py pe ae 
Soh Wrbwaca Net Jee. 


|ATIONAL, Code. , New 1062 
dillon, complete: unabridued se "Trade 
Sualtuons, Bow 188, Worcester, nea 
00.000 BOOKS! Bargains 
ume. ‘reasurewsite, 6000 Aberdeen, Upper 
Barby. Pennsylvanian 


EAE Ft Qt 
SBK-ias Upland Way. Phan eihaa 


erg Books, Catalogue 
for Co., 38 Park Row. New York 

'BOOKHUNTERS! Scarce. Miscellaneous 
oaks Supplied Atlantic Book Service. 10 


na pecaerapt ree 
Tras, tapes Gatalog ‘Ais. 
lation jox Ge, “Olympla, Washington 
REE Luatrated Hypnotism. seifnyy- 
fue Write atypuouet. 8 
Cstivood oP: California” 
“HYPNOTIZE 
angergnap, pa 
felina™'Si. nypnomasier, 
Guictra $3 _™ elie 
HYPNOTICE quickly, ecient, Ceara 
evtrytnigy boat Ay meni 
PeeAll methods Tuy cloned Sata: 
otfantee Sent mipeintesy 
Force F Bot si 
cousin 
manoticed, quickly, efor 
tiecy refund eu teat 8 
Intern’ pox 244, Cedarbure, Wiscons 
12E Sucgessfully! “One wor 
‘HYPNOT! satay! 0 


‘New 


Woodbury, New Jerse i 
SUATEST Hypnotism Methodsi” Hy 
notte Tmmediately! Modern instructign 
Bitty ines belt trast 81,00 

" Brugenelmer Company. Box 
SOF Lexington, Massachusetts 


Hypnotism! Quick 
MODERN Hypnotism! @ 


fipa chads Complete "Maiual 

Hoite inethods Complete "Manual 
itteaieed |). Cevatal’s, MiL-PPSd. HO 
Soken, New Jersey 


~“HYPNOTISM, World’ 
freer caterila» enlsrorise, 


ona pee eet ee: 
se aeistea faeeens ens 
Se PauAe RNa, Be 


i 


SELP-hypnosia_may_ Beli 
woos Dynamic new "concept, of learning 
Uuicky, easlat Book! Taper Record Free 
Heratuze MexinieyEubuahers. Audio 
Deve, Box ‘3008, San ‘Bernardino, Call- 


fem 


‘own here: | 


25 MAGIC TRICKS, 
PUZZLES, ETC. 


+000 CATEST. Tricks. Joxes. Maric! Now 
Datne Gant batice? Bot ea Bre 


| Mooresviile. North ‘Gal 


‘SAVE Your slick nickels where date i 

worn off. Order bottle of Coin Date. It 
fil” bring. the date auton Buffalo, ‘V 

Shiela nickels. T's easy 

Hon guaranteed. $1.00 Siac ‘pox T16P, 


12 DIFFERENT 5 before 1027 
43100, BA Betore nai 4i 50 Gene Carlton, 


‘Box’ad-PS. Chandier. Ox 


‘50, with. lists. 
‘Poliadelphiay 


* por 


pie, TRICKS, New 1962 Edition. Famous 
as ‘catalog of magicians tricks and 
ies How. avaiable Just ge. Pasteat 


2: 


Sefvice. Douglas “Magieland, Debt 
Ballas: Texan = 


“BE A Magician! Introductory Catal 


wilh) Pree Trick. only 35c, Ireland. 108-7 


us| Bevin Dearborn, ens 


Z| 
F 
Ht 


La 
Fini wosinn 8 


“INVISIBLE Whistle Trick,” "8 Caro 
‘Tricks. Magic’ Made Easy." Everythi 
isp: | i A Powter. Box ses, Vineiand. 


GET (ick, ovale mgs sbsinal 
at st once aie BF yeh oa 
= | ie se kes “Beker 


i Cnn, 30. 
eee 
Rota, Rare 
Siac 
SSS Se 


34 PAGES, el 
rodt PAGES, Complete 


MAGIC Tricks Book $1. Be Party Live- 


wite. Free Catalogue. * Mandel 
‘Avetue Ht. Brooklyn 30, New York 
MAC QMPLETELY Mluttrated protemlongl— | ~ 


Yo00-PS 


“ROPESSIONAL Cala 
wllans "908" Piyouth 


175 pages, 386 
Ellwood City, 


3 COINS & CURRENCY 


eS 
| wisn SreEneD™ eee 
Alameda, calif. 


IARGAIN Lisi U.S Gain Acgaories 
‘Stamp please. Hugh's, Hickory. NC 
DIFPERENT coins trom 25 foreign 
gountries $1.00 bargain. Hindley. Blox 108 
‘irors. ininots. 
'PREE Coin Supplies! Glant Coin list 19¢ 
(refundable), “Beonomy Sales, ‘Mansfeld 
Massachusetts 


‘TRUNKPUL 25,000 Indian-Lincoin cent 
mined, (from! the 1020's & older), “Wil 
Back. ‘Grab-Bag™ style. 800 ‘mixed—$00 
Siig bag of 23-42. re Faher, Box 


INTRODUCTORY: Pinetree Shilling. 
Confederate cent. (replicas) “and. foreigt 
foln: ail’ $1,00; Coin medal catalog. 
Goligctore: Bor Ti-D, Rockaway Bt. Rew 


Eagle plus Large Cent $4.00. 
Rhode 105 Windsor” Resditg, Perna 


J DIRTERENT Frolic Oriental, Coipe— 
Bilig™2se. Jolie, “Rosin “Heights, ‘New | 


SN gua 
PN sal 


ae. 4 
eat —— 

222" Ses Ge EMG 
See 


eee 


Sista 


jo noksion cue fit sien 
allt, EOREIOR Shaft ria 
a aay 

WONDERFOE_avgu air 
Pe See 
Bea Se at i 
nS SOSA sa 
ae oe 


40 PAGE iustrated United States and 
‘Gita col Tist foe. ‘Stony, 260° Wash 
Ineton. Boston 8, 


Sana ie CO. Sie D Dollar, uneirea: 
186 oF 1963 proat be 6300. 
‘Stroud’s Goins, “Kinston, 


ated, $10.05. 
Hist iheludea 


LINCOLN cents before 1931, with mint 


ATES: 10, eiterent 43 8,18 iderent 
ali 


8:55" Barber ball 
HLS8 slogefs coin stop. 10d West Grace. 


Richmond 1 


PY ig, pes, 98 al 
BPO terete RO a" a 3 
Seth Soller cuore Siatia Tear 
rated, 6128 White, Toledo 5, Ohio. mae 


SELLING Your Coins Profitably? 350. 
‘American Box 665-P6, Kansas City 4, Mis 


28 STAMP COLLECTING 
PRE! Giant, Bareain 

sition isting uhgusands ot barat ae 
mixtures, “albuma, nceéssorier and sup” 
plies: sent with “beautiful” appr 
Famestown stamps, Dept. E1208, James 


tized. quietly. 
‘safely. Sure, easy. instructions, 
Fick's, Cincinnat! 26, Onto. 


‘HYPNOTIZE Others 
quick 
‘Hoa. 


| COIN Magazine, 200 ‘Sample 50: 
| SSS ASPSSy ate aatse, Same. 


town. 
2g 


C 
L 
A 
5 
Y 
I 
F 
I 
E 
D 
0 
P 
P 
0 
R 
T 
U 
N 
T 
| 
E 
5 


PoPUue 


eae, feyioad 
Camden 55, N. cosaal 


AR SCIENCE OPPORTUNITIES 


FREE! 50 diferent triangles, pictorial, 
guhera Colorfl. Inexpensive” Approv 
‘hieago Bo. i: 


2a 


“itt, FINE, Mixed U.S._ise,_Wrlaht, Bax 
BP “Har ‘Marylan 


« PEAG, Bewutiee—Eight diferent Plus 25 
othera 5e."Approvalss Nadolty i 
ie Aaa, Nadotny 18 Pea, 

PRICE List Hse U8. Foren, No Ape ‘Foreign, No Approvals 
‘Thomas. 5000 ‘Maint, vio. 


only Se. Sxtaloes 7 
rt luded Omer te adsite et 
Rtieton stamp, Estuston Ga WH 


ya 35, New ork 

a a8. ew York. | Vitae 
Stamps, 2c, with ap- 

‘3000 Brooks, College Sta: 


jORLDWIDE, $0 all diferent, mbsolute- 
\roduce our incomparable 


Wren, unto tigeducs eur 
pan yetiths Samir oe 
i Bitimps. Viral ia: Ontario 

UNITED, Slales commenoraiive, collec peor Gots 
feo Re aa Niacara Stamps, St Catherinet 
Bi te Vater" avenue 1, mrookina | azproaie 


fimmicks—No Gadaets—No_ eive 
just attractive approvais at attrac: 
ices: ‘Sunny Stampa, AbOpER 0B, 


PRET Ua : 
2 RSS SE 
my rs ‘Different Triangles, Pictorials, 


thers. Colorful. low ovals 
EeBaird, P55, Box 828. Porand’ 7 


one monde 
o Different Worldwide: ADprorels 
ule oniy. Univeral Hox 


Stampen. Box «ED. 


mS STRONAUES.,Thrte Gets 10, 4 


pe Gamnaatown, Beue bP eRe 
schsibsants . Comm 

Bape Bean, Mbp Tal a vt a eo Srilany lca, 1620 

‘Nine Martinique Br. "Miamt 91" Fin 


Thootnoves”. Subscription. Pree! “While | 
they tant, with ‘approvals. Philatelics, PM. 
New Paits, New Vork. 

"PRE! 35 Diderent Portuguese, colorful 
inenbentive,noprovals’ Eikhart. Dox 
Hii Tela 


 RENNEDY. 6et/ Pole Vault Diamond 
Beauty! Scout “Pletorin) 25 others. Bc 


= = : 

eae 

i PREE—25 ‘Beauties with at 

et EP EPS TS ia 
ADRS ae gp peel eT Os 

STS | Sieerones epee ae ge 

eee ee is. 
ac Mer Yo BE Pg eae as 


90,000 STAMPS Sale! Bargain Lot: Sets. 
packets, Hare Stamos $1, Giant Aswort- 
ment $3, High Value Packet 


SHAME culsctng Ost, pad pack 
Suter aa ahaa ete 
Bre ioc with, approvals 
TORiGALa. Halter aay 10 sie, Se a et Be 
Sona aera = 
porate ice: CY Sy Bs | Huns “Boots nomea 
Sad 


‘World wide Many plctor 
als Yollow. Satisfaction guaran- 
jen. ‘14a First Ave, Oakland 6, 


TORO rey a Oh 
eee A alt al if eR 


(i000 DIFFERENT $1.00 with approvals. 
‘Gia Eastwood, Philadelphia 48 


VATICAN Mercies Airmail 10e, An- 
provals. Snedco, jaldwick, Nod. 

100 OLD US. Stamps between 100i and 
1918. 81-09. Rasch Stamps. St Chestnut, 
‘Mansfield, Ohio. 

EXCHANGE, Send 100-300 different Tor= 


‘pian with 20e- Receive different. Patterson, 
Eibctiter a, New York 


25 Joe handling, Approv 
aut Bale BORE Mie Pare Rtaen. 


60 DIFFERENT U.S. (30 
tuves) "35c, No- approvals, - Seldenbert, 
‘Appleton. Wis. 


ry aa 
bullds your collection, Syatematieny 
owas So weetiy. "bree details, Lc O° 
Ware! Manrot “0. Gon = 
“TEN. Different Mint “Topical Seta, 956 
ih Avprovain. Stamps, 186 Caliton, St 
ihaAben Outari. 
‘START Approval Busines —Detally 
siecle, “Bot Son-HtL, Pacife Grove, tt 


a2, DIFFERENT, Siampe Qniy 5c. No 
Approvals. Norge, Hohokus, N, 

NT Fine World Alrmaiia 
$200. Monjar, Fairmount, Cineinhatl 14 
Suto, 

dniey Palle, Mass 


200, DIFFERENT ic with approy 
aie Hour Stamps. Grand Junction, Colo: 


(10 DIFFERENT Cabal Zane 260, A 


rad. 

FREE! Surprise -Mygtery™ packet. Ap= 
provais. ‘Premiums. Dancer," B75-T36, 
Rlansnead. Ohio. 


30 DIFFERENT 10s. With Aj 
‘Topicais. W'S. Comm. Diamond, 
thers" Carpenter, ax “30, Claremont, 


COLORFUL Pictorials trom 25 different 
colintries, Jaciudes triangles, 
SParogats Went Coast Starp mpe 
B'"“Bow 3043, North Hollywood, 


20 DIFFERENT. World, Wide on Joe 
Approval’ Applicants. 
amie: winchester Wa., “Mansfeld, 


_SRSTORL Peay Aga 
torial, ical, ‘Write Today 
mh SS Be 
Pani Seen Beata oe 
Pee EE tT ald Bs Be 


Sette aporergis, Seige coves, 
‘Kingsbury, ‘f 


‘UNITED 
used 
<p BESET UR cocmaen 
ase ,Farelgn Approvais. Jacobsen, Crom= 


YEMEN, Set Fee wilh approvals. W-B 
‘Stamps, Wilkes-Barre 13. 


| Interesting. Informative, 
‘Stamp News, Ander 


WHITE, Ace Stamp, Albums for Ghrist- 
mas. Send ‘for color” booklet.” Washington 
Press, Maplewood, New Jersey. 


PERE oS REE 
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FREE 100 diferent foreign. Including 

‘autos. ships, planes, to introduce unique 

Sppropal service eRichard, iaoee 
East Live Oak. Austin 4, 


SPAIN, “Dare, Nude” stamp, oe, Ap- 
‘Royal Stamp Company. ‘Tam 


> | POPULAR SCIENCE OPPORTUNITIES K 
ty Finishing Kodacolor | SONG! 


CANADA, Capex: 


‘Beaver only vHoe. Attractive approvals 
Rieauine,  6891° ‘Ave, ‘Montreal, 

Satna 
‘UNITED States, Canada, British Calo- 


uber quali’ MerchetaieeAppovaie, - 
Hlose Toe. etersons Sox at'Se Paul 2, | cAlso Geter)" Pun. M poaker Hit $13.5. 
Soe atone Los ‘Atgetes 
SIX Pirst Day Covers, Only Sse Better 
‘Type United tater "Approvals Premiums | 93 MOTION PICTURES | 
esl Stas, Sham, tea Wbur, & COLOR SLIDES 


‘FREE Master Global. Seois Tntern 
tional Albums, Catalorues, wien You bay 
Foreles Approvais. Bargain Stamps: Box 
1113, ‘Muamnl Beach 39. Florida 

“103 DIPPERENT Foreign 10c, Beautiful 

approvals” Wilder Stamp Co, Cape Por 


SEE the World in Color. imm—iémm 
Kodachrome’ movies 


MILLION ‘Foreign Stamps! 36, each 
‘send for thrliing glad ap 
Sox‘od0s-Mils Sat Meancice't. Cultorata: 


“EXOTIC Orchids. Lo 
Toe with excitin 
Imports, Petertoro, C: 
‘PRE! 29, thrilling jet; astronadi rock 
et, space, ‘wizmall foc handling 2° 
0 ine. 


‘complete. mint 
jprovais. ‘Stamp 


Haas GOP Pe Nort 
29 ANTIQUES, RELICS & 


INDIAN GOODS 


3 INDIAN War Arrowheads. Sex 
wcnise; ‘Thunderbird $4.00. Catalog. Ai 
Read: Glenwood. Arkaiisns 
SELLING 20,000 Indian Relies. Arrow 
Inqwin “Shearheada, Hie, List Pree. Lear's 
Chitwood, Arkansas 
‘GIANT Photo-Mustrated Indian Pelle 
catalog vase (Refundable)! Indian, Relic 
Guilery, @helene avenue, Merrick 8, New 


30 MINERALS & PRECIOUS 
STONES 
NEOSRHOUNDS—Gem Cutters Jewry 


equipment 
Enlow-how 
Grice 

Panadens, Calltorsia. 


Brice, "Owner. ‘Box 2418, Van 
SA and Foreign Mineral 8 
hoe Hartson, Winston 


nd 
few Mex- 


PREE bargain gem st. 1062 obi 
tes Seer 
ora al 
eee Sopa 
Se oe ees 
Rae 
Sane ae 
pon Ail! Sak Sir ae 


‘Bt-page Newnpaper-sise cata 
awk Films, Daveriport 15, tow, 
{PRE Catalonves. 3.000 

Inlernational-S. ims, Greenvale, 


‘New 


| MOVIE Camera Film § mm_roll $1.50, 
Yomi’ 100° $3.00" Free” processing. Better 

Films, 742 New Lots. Brookivn, 

| SAVE! Process your own movies at home. 
Bree Catalog Superior, Ma-448 N- Wells, 
Chicago 10 

16 MM. SOUND! Features Wholeeal 
Prlten ‘Beaver. 8300 0. Tainan. Chicase 
|ADY Wrestling Photos. Free 
psi, Peerless, Bok MCP ‘New York’ 13 


GMM Valentino, Fairbanks, Keaton. 
Others 16MM Sound “Features, ‘Shorts, 
Sllent Clatsics—Large Assortment, Enter” 

fainment Piss Company, 396 W.S5th, 
New York Ciy. 


34 CAMERAS, PHOTO SUPPLIES 


35 MUSICAL INSTRUMENTS 
AND SONG WRITERS 


Easy ‘Terms. Pree Catalog. “Gull 
Bept. 112-P. 4003 W. Chicago. Chicago 22 
SONGWRITERS, with publisher con- 
mit sone ideas Share royalties. ‘No 

1650 Broutway. New York 10-0. 


‘SONGPOEMS Wanted For Musical set- 
ation Get “Ene Nash 
ree examinatio 


TePORMS Wanied for m sal setae nat 
\Send. poems. Pree examination 
Sere pusie Company. 40-P West 
Street. New York 1 


‘S1__HOBBIES, COLLECTIONS 


INVENTING cap be an interesting and 
es hobby. Write for complete par- 

oulare tnaticute of American f 

Depts o-k. eas-P Be. HW. 


‘SONGS Tito s36888¢—Share #33 million 


‘6000 ‘Sunset. Hollywood 288, 


COLLECT, Meduia—tatrodactaay 8 

wretch $4.00, 4 British $9.00. 3 jBeleiume 
00. “Catalog. 25c. insignias, 
Hie re Y, 


ILDIERS—Napoleonic. Louls XVI. ete 
Lint Ioe. Box 62: Wbervilig, Que.. asada 
re RS. AMaiehbook, Covers. 100 
ferent ‘Ubused "41.00, Catalog 
Relene “Edelman. 1911-P Bast 84." cleve: 
land 3. Onio. 


32 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


QaRHOR, Motte, Fans Low, ce 
SEor Bien fren fs) Miated 
Fuirantecd: Sead 


ext day. Craftsmansht 
exposed Teel or request free mailers. and 


llse at of complete photo-gulahing sere 
‘Box 8u52-P5, 
Pitapureh 10, Fa. 


fle. “bept 1 13-#. Sood “Chicago, “Chi 
ACCORDION-O-RAMA. #76. Broadway. 

New York 3. N. ¥. ‘Tremendous Discount 

op Brands. Pree Brochure. 


ghanical-rlectrical Tunes to Order. Spei- 
ee tn Wes Ge ew Se 


swsgda Coke Eat foes re wiidreed. eo] st 
Tith Street. New York 

USED: Profenicoal Guitar” Anpliaer, 
Free List. Music. "103" War ‘Memorial 
Peoria, Minots. 


Wanted! Collaborate with 
fon eaual basis. 


Patterns g2(0- Supplies, Chelsea Fraser 
if, Saginaw 3. Msh: 

SELBCTRIC. Guitars amlifers-whole- 
sale ree catalog. Carvin, POM Covina, 


‘35A PHONOGRAPH RECORDS 
RECORDS—Stereo. Monaural. Big Dis- 
sguyss, Nosison, ‘Box iit. New ‘York 8, 
36 RADIO, TELEVISION, 
HLECTRONICS, Hi-Fi 


tia 
"Request 
‘008, 


= a 
peas Ser a 
320-8 West ‘aind Street, NYC” 
Sto ee ae 
eres Lee hu 
Soe eee 


SAVE 305. Up! Blane Sleras Rec 
ea shane ey 
igae, 1770 Columbie Road. 


jashnuton 6, 


gE Rng Ts, ye 
fe 
2A erg BP 
sh a Ease OOS 
ech se es 
Sih te, eee BAAS ae 
“ASTEN-H-Co" k 
a ee 
eee eg Rett iy at 
to" New York 31. N. Y. ee 
TLECTHONG Ki=for hang oc ROG 
Beaune a BOS a eas 
Bae thet eed. 
EOTech lng hall Bee 


TRANSISTOR, Radios, Repaired 

covers parte labor. seturi Boat hat 
%g;, Mantington fey 
‘tannineto Vr 


KITS: One Tube Shortwave Or Brow 
Suit Pag 20" Crtal Raho age aie 
‘Shce, 2080-“coth, Brooklyn 4 


37 BUSINESS OPPORTUNITIES 


WANT To Make Big Money At Home? 
$10.00 pont in at hour posible with Ine 
Visible ‘Mending. Make. tea 

bear from clot 


‘Ensor Street, Baltimore 2” Marian 

pIPACKAGE at Home for Profit! We sup- 

Pitas detais: HBC, Sota sunset Bive 
Eon Angeles 12 


EARN, Money ralsiog Saigorne (or ual 
Write. Oakhaven3, Ceaar Hilly Texas. 


IMPORT uBity. rota 

world-wide, mall Business 

Rome, without capital.’or ‘travel ssbron 

Establishes world trader ships 

fiom for no-Tink examination. xperlence 
Unnecessary Pree details. Mellinger, 

Deeb, Los “Angeles” 25. 


‘DOLLS! Dolls! Dolls! We teach. 


‘OPERATE ‘mail order busi 
nese White Walter ervice, Si50-B East 
Tisth, Cleveland $, Ohio. 


"MAKE ‘Telephone Tiel 
ree, HomesBunness “details. Ro seling, 
‘Choose you Zelipbove Ina: 


money, Bie steady, earnings 
repeat ‘Seit adverusing Book 
Matches, full or part time. New 1902 line. 


today," S 
Match. “Dept PX "1162, 1530 Greens 
Chicato 
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EUROPEAN Ol! Paintings, On 
SAE alow Mrnlestes Nedonal “ex 


informat ver Bailie, 
Fey cmation “oliver Mite Btrnsbure 


DELIVER Chemicals to Gas Stations 
Part Or Full Time. $100 Ist week, 200 2nd 
‘eek Pree information. ‘Ted's. Box 394 
Milwaukee 6. Wise. 


‘he Avense. 

| BUY Direct Prom Factories 
gameras, Watches!” Pree. 
Sompany, 43 


J0PS loomeld Ave., Verona, 


$200” WEEKLY, Selling Wooks By Mall. 

Box 81-R, Des. Plaines, inode 
‘WANT Your name with 1000 tallers? 

age, nth Your name, with our. Ballings 
jery-month, Diaie Mailers, 


re Lowy aur malian Leary 913 
aie Sa PaaS ae ie 
ane Sb, Mee 

ai, a te, alae 
ERe Pane pte Pees 
TNR OAS sli 
{Tor RTE ry a 
SiO Re iat a Pinte ot 
Sg cati e 


“IPREE Report, “609 
"BoE footsh evanston, ii 


Sige Mateo Mae 
Batt 
BD gam “paar pei, ch. 
2S oe eae nae 
a ee 
2 ht Be 
a aa 
a ora as 


rt. No 
jutware, 


x 
for iustop and mone 


GMAILORDER Catalogs —No ae 
required. Full profits. Operate trom home 
1d. 29¢ for Ja-page satnple catalog fea~ 


Beef tear cea na 
Pie co cae are 
arabes Wade 

ero Gee i ae 
Pe a gs 


Blowers. saws. skates, etc. Pies” Hook. 
Christy Trades Sehooi, as2i01, 3214 Law: 
leg “chicars 3 


PEST Control. Siart owa part, ful time 
pusiness. Charee 


‘$10'c0 our! Eiston, as 
Lake-Cook, Northbrook 2. Hlinots. |e 
iF 


up to $10.00 hour if you 
Eky? No Selling Secrets reveal 
Plan. NPC. Box 20021, Los 


‘MAKE $25.850 week clipping newspaper 
Items for publishers. Some clippings worth 
$8.00 each, particulars {ree 
Enlekerbocker ‘Station, New York 
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Ree Be one, TH Teach You 
Sith Saute 


‘Pawnbroker Thayer, 


| enses, taxes. 
Sham 


‘pANOI, Froubie- Order latest mallorder 
“ketal Gn fexplaing all aout 
jell M.Tasker, 


MONEYMAKING Opportunities Galore! aiiorderi 
ime Detals Free Harvey's, | Stare wich 
BIG 190: Fs. Eielewood “colstadan ‘Box’ 3368-F, 


SS PROPESSIONAL Phoiograriy 
Your Gua Bade Gunawart House © 
Ee 9m Gren Vale, ee 


MAILORDER To Motels Churches In 
stitutions. Individual setup, Not just In 
Proctions, Hermes ‘Advertising, 182" West 
Siew York 


FREE wholcoaie dipeciory, iste50,000 
PS, Elberton. 


gent setup services. Pree details Hermes 
Company, 152 West 42, New York City 36 

WORLD'S Largest wholesale supply, Buy 
Kong. 135 dropship 


ataloes. 
Brice, Pree, Geta, fatermational Basers, 
Pz. Jackson, Chicago 6, filinot 


START Your Qwn Spare Time Home 
‘Experien-e Une 
 aiba-A Metro 


‘Gneh 


S060 PER Das. i 
wn setts Pree Be Box bros 


& 
PASCIRATING > 


fundabie moneymakin 
iStutate: 1-9 Beach. “utes 


wae 

Sere. = 

= PEASTERGRAP aol ld aS 

Eee 

Rapids, Kansan x 

sence ston RIB 

at Brew 
a a Aaa 

orate eae aig! 

oe ae 
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Now: 


Electroplating in 


Your Own Shop 


[Continued from page 128] 


governing the tank current—a large rheo- 
stat, voltmeter, ammeter, switch, fuse hold- 
er, and polarized plug. A 50-watt, 25-ohm 
wire-wound power rheostat will do nicely 
and costs around $5. The meters shown, a 
0-10 DC voltmeter and 0-10 DC ammeter, 
cost under $2 each from supply houses 
like Allied, Lafayette, and Radio Shack. 

Wire these parts as shown in the di 
gram, They fit into a recess in the left-hand 
upright, formed by jigsawing cutouts in the 
plywood layers. The aluminum-bar elec- 
trodes are connected to the power leads by 
two brass-rod terminals that extend through 
holes from the top of the left-hand up- 
right into the control-compartment recess. 

Copperplating most base metals involves 
cleaning the work to be plated carefully 
and suspending it in a copper solution on 
wire hung from the plating rack’s cathode 
bar. Sheet copper will serve as an anode. 

Cleaning is the crucial step, for any 
grease, oxide, or scale on the work mi 
prevent the deposit from adhering. One 
easy way to clean an object for plating is 
to polish it with very fine grit abrasive 
cloth on a flexible disk sander. Then scrub 
it thoroughly with grit-soap suds (Lava 
soap) and household detergent. When the 
metal is spotless, dry it with a soft cloth. 
Avoid touching the surface—even a greasy 
fingerprint can cause trouble. 

After providing a wire hanger, dip the 
object momentarily in dilute sulfuric acid 
—28-percent-strength, dry-charge battery 
acid. Then turn on the plater and lower the 
work into the copper bath. There’s no 
shock hazard at the low voltages used. 

‘A pinkish copper deposit forms immedi- 
ately. Should it turn mottled brown, too 
much current is fowing—adjust the rheostat 
for lower amperage. Voltage isn’t critical. 
A little experimentation will determine the 
best rheostat setting for fast, smooth 
plating. It will take perhaps a’ half-hour 
to plate on a heavy layer of copper. 

When plating a thick copper deposit, lift 
the work from the bath occasionally and 
smooth off any roughness with very fine 
wet-or-dry paper. Then replace it in the 
tank, Agitate and turn it now and then. 

Plating iron or steel in an acid copper 
bath requires special procedure. If ferrous 
metal is plated directly, the deposit will be 
spongy and nonadherent. Before coppering 
steel, therefore, first give it a flash plate— 
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a very thin coating—in an acid nickel solu- 
tion. And before you flash it, etch the steel 
anodically to make the nickel adhere. 

Anodic etching is accomplished by hang- 
ing the work from the plating rack’s anode 
bar in a tank of battery acid, Use scrap 
copper for a cathode, and turn the rheostat 
to increase amperage until gas bubbles 
vigorously from the immersed steel. The 
bubbling will float off dirt and oxide, and 
the etched steel will take on a silvery mat 
surface. This may take five or ten minutes. 

Then rinse the work, transfer it to the 
nickel bath, and flash-plate it for two or 
three minutes at low current density. After 
this flashing, the steel is switched to the 
acid copper bath and plated with as heavy 
a copper deposit as desired. 

Nickel plate is ordinarily deposited over 
a thick copper underplate. This underplate 
should be polished smooth with wet-or-dry 
paper and pumice. 

If the current in the nickel tank is too 
strong, gas bubbles from the cathode and 
the deposit turns dull gray. If the current 
is too weak, the deposit will flake off. 

While nickel adheres well to copper, it 
doesn’t adhere well to nickel. Therefore, 
be careful not to interrupt the flow of cur- 
rent. Don’t remove the work for examina- 
tion and, when turning it, avoid breaking 
contact with the cathode bar. For top pro- 
tection against corrosion, build up a com- 
posite plate with alternate layers of copper 
and nickel, finishing with nickel. 

Zinc plating baths are handled much like 
acid copper baths. An acid zine bath, how- 
ever, is less able to plate into recesses. 
Turning the work frequently helps, 

Nearly any nonmetallic object can be 
plated successfully if first brushed with an 
electrically conductive paint, as shown in 
a photo. The popular trick of plating baby 
shoes, pine cones, and other nonmetallic 
objects can be done this way. Use this same 
technique to electroform intricate parts. 
Make a plaster negative mold, give its face 
a conductive coating, then build up a full 
copper deposit. 

Chrome plating requires special equip- 
ment. You can plate precious metals with 
your rack, however, using Pyrex coffeepot 
bodies for tanks and solution concentrates 
from a jeweler’s supply house. Because the 
solutions contain cyanide, follow the 
structions on the labels to the letter. I ill 
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lack & Decker. 


It makes a lot of sense. Getting to be No. 1 in the power tool business just 
didn't “happen.” When you buy Black & Decker—for Christmas or any time—you 
get more value for your money. 


Did you know that Black & Decker makes hundreds of different types and models of 
power tools for every use and user? Both electric and air — portable and stationary? 


You can buy a superb 4” Drill for well under $16.00. Or a 14” Magnetic brute 
that weighs over 108 pounds—over 50 drills in all. 


Are you dpoking for the best Radial Arm Saw on the market? Stop looking. The 
plate & Decker DeWalt Power Shop sets the pace for performance, power—and 
pleasure. 


There’s a tiny Black & Decker Master Power Grinder that’s only half the length of 
an ordinary pencil—powered by air! Or a huge Super Hammer that crushes concrete 
walls like egg shells. Or Saws that cut under water. 


Black & Decker is No. 1 in power tools for both home and industry. 


‘That’s important to you—because Black & Decker puts know-how into its tools that 
nobody else can touch. Testing metals for a Sabre Saw that can cut a house in half, for 
SeaD pays off in better performance for a Jig Saw you’d use to cut a valance at 

jome. 


What’s more, there’s a quality guarantee behind every Black & Decker tool. But 
should any tool ever need repair, you can count on factory trained men at over 100 
conveniently located Service Branches and Stations to do the job right. 


Yes, it makes sense to see Black & Decker—first. That means you get the widest 
choice—the finest features—the fullest value—and the surest satisfaction in power tools. 


On the next pages are a few excellent suggestions. Go ahead and browse! And then 
see your Black & Decker, DeWalt, and Master Power Dealers. You'll find them by 
looking in the Yellow Pages under “Tools— Electric” and “Tools — Pneumatic.” 
And—Merry Christmas! 


229 


BIGGEST SAW 
VALUE—saw for saw, 
dollar for dollar. This 
634" Utility Saw weighs 
1034 pounds and every 
Qunee ismuscle. Youget 
e Power, rugged con- 
struction, hand 
and job accuracy’ that 
has made the name 
Black & Decker famous 
the world over—plus 
all modern safety and 
operating features, Get 
ive a real saw: Black 
ker!$49.95andup. 


Power Saw 


%" DRILL—LOW 

PRICE TAG! This is no 
“warmed over” "drill. 
It’s a "drill clear 
through with true 
double-reduction gears 
for extra power, terrfic 
stamina, Drillsup to” 
holes in steel; 4" in 
wood: 34" in masonry; 
134” Hole Saws. B&D's 
447 Utility Dx 
totally superior tool in 
its price range. Costs 
only $26.95. Thirty-one 
other drills from $16.00. 


CUT OUT ANY 
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any material with 
super-powered 
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‘Saw. Cut wood, plaster, 
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14, Metal Cutter 15. Grinder 


“HOW TO CHOOSE AND U 
TOOLS,” a highly practical 
180-page book for onl rite t 


x geht it— 
BoE Os ee Seat oe ou name i! 


No other radial saw on the market performs like 
la DeWalt—for operating ease, accuracy of cuts, 


unlimited flexibility, professional results. And 
this new DeWalt is a beauty! New styling. New 
ip-front controls. New features. WI yu can 


ave hundreds of dollars in power tools, repair 
bills, modernization costs with a DeWalt. 


Minute-magic changeovers give you 15 power 
fools in one. For example, check the numbers 


THE NEW DEWALT POWER SHOP PUTS 
OODWORKING MAGIC AT YOUR FINGERTIPS! 


on that hutch above against the pictures of the 
DeWalt in action on the left. DeWalt does 
everything—sawing, sizing, boring, jointing, da- 
doing, shaping, sanding, curve work, routing, 
grinding, buffing, turning, surfacing, polishing— 
and more. 

Ask your dealer for a demonstration, Or write 
for an eye-opening 16-page booklet—free—to: 
DeWalt, Inc., Dept. BH ry 

Lancaster, Pennsylvania. 
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